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DEVELOPMENT  OF  TACTICAL  SITUATION  SIMULATOR  ALGORITHM 
AND  INVESTIGATION  OF  THERMAL  LINE  PRINTER 
FOR  A  SENSOR  MONITORING  SET 


INTRODUCTION 


A  Sensor  Monitoring  Set  (SMS)  is  being  developed  to  monitor 
unattended  group  sensors.  This  device  displays  sensor  alarms  on  an  X-T 
recorder  which  presents  an  operator  with  a  time  history  of  sensor 
activations  and  target  class! f icat ion  data.  This  data  and  the  resulting 
activation  patterns  generated  can  be  used  to  calculate  and  determine 
target  parameters  such  as  direction,  velocity,  length  to  column,  number  of 
objects  in  a  target,  et  cetera. 

Efficient  processing  of  this  data  by  an  operator  is  partly  dependent 
on  the  manner  in  which  the  data  is  presented.  This  area  is  presently 
under  investigation.  Included  in  this  investigation  is  a  limited  human 
factors  test  which  was  conducted  using  Army  and  Marine  personnel  at  Ft. 
Monmouth,  NJ.  However,  owing  to  constraints  imposed  by  funding  and  time 
limitations,  it  was  recognized  that  the  scope  of  the  effort  would  be 
limited  to  a  modest  Investigation  that,  at  best,  would  produce  only 
Indicators  on  formats  for  displaying  sensor  data  and  on  the  performance  of 
operators  with  visual  display  formats. 

In  order  to  display  actual  sensor  activations  and  target 
classification  for  these  tests,  a  data  base  containing  these  activations 
was  required.  A  tactical  situation  simulator  was  designed  to  approximate 
operational  situations  and  generate  the  resulting  activations  to  be 
displayed. 

The  system  and  tests  this  report  discusses  were  designed  to  aid  in 
this  investigation. 


GENERAL  DESCRIPTION 


The  system  utilized  an  Interdata  Model  70  minicomputer  with 
peripheral  devices,  a  tactical  situation  simulator,  character  generator, 
and  associated  recorder  programs.  Generated  sensor  activations  are 
processed  to  determine  sensor  type  and  target  classification,  if 
applicable.  This  processed  data  is  displayed  on  the  recorder  for  operator 
processing.  Additional  displays  are  used  by  the  personnel  conducting  the 
tests  to  monitor  the  simulator  outputs. 
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Human  factors  tests  were  conducted  using  trained  operators  who  were 
asked  to  extract  as  much  target  parameter  information  as  they  could  from 
the  X-T  plots.  These  plots  represented  a  time  history  of  the  sensor 
activations  and  target  classifications  which  could  be  expected  from 
various  operational  tactical  situations.  Each  tactical  situation 
consisted  of  various  types  and  quantities  of  vehicles  and  personnel  moving 
along  a  number  of  different  trails.  Target  classifications  received  from 
the  "sensors"  were  printed  on  the  plots  using  symbols  and  alphabetic 
characters. 

TACTICAL  SITUATION  SIMULATOR  ALGORITHM  (TSSA) 

The  TSSA  reproduces  the  real  time  response  of  an  unattended  ground 
sensor  or  group  of  sensors  for  any  set  of  objects  following  a  defined  set 
of  tracks.  Each  item  -  sensors,  objects,  and  road  -  can  be  defined  by  the 
user  and  are  limited  in  number  only  by  computer  memory  size  and  system 
cycle  speeds.  For  example,  situations  which  contain  upwards  of  50  objects 
and  45  sensors  have  been  used  to  date,  with  still  larger  situations 
possible.  An  example  will  be  given  later. 

The  objects  are  output  to  an  alphanumeric-type  CRT  in  a  quasi-graphi- 
cal  mode,  that  is,  individual  symbolic  object  data  is  mapped  in  the 
discrete  position  on  the  CRT  which  is  nearest  the  exact  object  position. 
The  activations  data  is  output  to  the  thermal  recorder,  line  printer, 
and  CRT.  An  example  of  a  complete  CRT  mapping  of  both  object  and  sensor 
data  is  shown  in  Figure  1.  Here,  the  sensor  IT)  numbers  and  activation 
count  are  given  for  each  sensor  and  the  real  time  track  of  the  object(s) 
is  displayed. 

Models 

The  geometry,  object  and  sensor  functions  are  described  by  models  of 
their  respective  operations.  Each  of  these  models  was  chosen  to  provide 
algorithm  flexibility  as  well  as  a  realistic  representation  of  actual 
system  operation.  Within  the  object  and  sensor  models  there  are  also 
submodels  to  give  further  system  flexibility. 

1 .  Track  Geometry  Model 

The  tracks  or  trails  which  an  object  follows  may  be  a  straight  line 
or  an  approximate  curve.  The  only  restriction  is  that  they  all  lie  in  the 
same  geometrical  plane.  Thus,  hills  or  valleys  are  not  accounted  for  in 
this  model,  although  they  can  be  implemented  with  some  object  restrictions 
or  additional  software. 

The  tracks  are  defined  as  piecewise  linear  approximation  in  a 
two-step  process.  First,  a  number  of  discrete  straight  line  segments  are 
defined.  Then,  these  segments  are  joined  together  in  strings  to  form  the 
desired  tracks. 


Each  segment  is  defined  in  absolute  terms  by  its  beginning  and  end 
coordinates.  When  segments  are  joined,  the  end  coordinates  of  one  must 


equal  the  start  of  the  next  and  so  on,  for  useful  results  to  occur.  The 
strings  thus  formed  are  numbered  to  allow  assignment  to  a  specific  object. 


2.  Object  Model 

The  objects  which  are  presently  recognized  by  the  algorithm  are  per¬ 
sonnel,  wheel  and  track,  but  this  can  be  expanded  up  to  255.  Each  object 
has  several  parameters  which  define  its  operational  characteristics: 

(1)  type,  (2)  string  (track),  (3)  speed,  (4)  direction,  (5)  start  time, 
and  (6)  location. 

3.  Sensor  Model 


There  are  two  types  of  sensor  models  used  in  the  algorithm  at 
present;  detection-only  and  classifiers.  The  detection-only  type  provides 
an  alarm  indication  whereas  the  classification  type  provides  a 
classification  of  the  target  as  determined  by  the  classifier  model.  Other 
types  can  be  added,  if  desired,  by  simple  software  modifications. 

Modeling  of  all  the  sensors  operation  is  done  by  making  the  following 
assumptions  and  parameterization  of  sensor  operation:  (1)  each  sensor 
exhibits  a  probability  of  detection  vs.  object  distance  (usually  a  cir¬ 
cular  radius  of  detection  is  used);  (2)  the  object  type  has  an  effect  on 
the  sensor  detection  radius  or  detection  characteristic;  (3)  an  inhibit 
time  of  operation  is  associated  with  each  sensor. 

The  classification  process  also  has  certain  operational  characteris¬ 
tics  which  are  incorporated  into  its  model:  (1)  the  sensors  classify 
correctly  on  a  gross  probability  basis,  that  is,  the  overall  percentage  of 
correct  classifications  is  given;  (2)  the  heaviest  target  within  the  area 
of  influence  of  a  classification  sensor  is  always  taken  as  the  dominant 
target;  (3)  each  classification  sensor  outputs  an  alert  activation  when 
the  target  is  just  outside  the  sensor's  detection  zone. 

The  actual  classification  is  performed  on  a  set  partitioning  scheme. 

A  random  number  generator  develops  a  random  number  between  1  and  32767. 
This  set  is  partitioned  at  K*32767  where  K  is  the  gross  probability  of 
correct  classification.  Thus,  any  random  number  which  occurs  between  1 
and  K*32767  will  correspond  to  the  dominant  target  and  all  others  will  be 
considered  a  false  alarm.  Note  that  the  random  number  generator  produces 
the  same  sequence  of  random  numbers  for  a  certain  starting  value.  The 
starting  value  for  the  random  number  generator  can  be  any  number  between  1 
and  32767,  This  number  initializes  the  random  sequence  and  produces  an 
entirely  different  sequence  for  each  different  value.  Thus,  the  classi¬ 
fication  sequences  can  be  kept  constant  or  varied,  if  desired,  by  manipu¬ 
lation  of  the  starting  value. 

Data  Structure 

The  data  structure  of  the  algorithm  fs  Important  because  of  the  flex¬ 
ibility  It  allows  in  programming  many  tactical  situations.  It  consists  of 
three  inputs:  sensor  parameters,  track  geometry  parameters,  and  object 
parameters.  Each  is  independent  of  the  others  and  can  thus  be  modified 
i nd i vidua  1 ly . 


TSSA  Operation  Details 


The  actual  execution  of  the  algorithm  must  first  be  preceded  by  a  pre¬ 
liminary  analysis  and  specification  of  the  desired  tactical  situation. 

Mote  that  once  a  tactical  situation  has  been  defined,  it  does  not  lave  to 
be  defined  again.  The  situation  layout  may  be  obtained  from  actual 
military  maps  or  can  be  composed  in  any  arbitrary  manner,  depending  on  the 
desired  geometry  one  wishes  to  use.  It  Is  best  to  fix  one  or  more  of  the 
data  groups,  track  geometry,  objects,  or  sensors  to  minimize  confusion  and 
to  simplify  operation.  The  two  most  useful  groupings  to  keep  fixed  are: 

(1)  geometry  or  (2)  geometry  and  sensors.  With  a  proper  choice  of  track 
definitions  in  planning  tactical  situations  a  group  of  objects  can  he  used 
with  any  tactical  situation  desired. 

A  complete  list  of  the  data  for  definitions  of  each  parameter  Is 
presented  below.  Each  of  these  data  groups  Is  translated  to  tape  for  a 
hard  copy  of  the  data.  Thus,  only  a  few  numbered  tapes,  which  contain  all 
the  defining  data,  can  he  used  over  and  over  again  to  produce  a  large 
variety  of  tactical  situations. 

Croup  parameters: 

( 1 )  Track  Geometry 

(A)  Segment  definition:  inputs  numbered  in  order 

1.  Initial  (X,  Y)  coordinates  in  meters 

2.  Final  (X,  Y)  coordinates  in  meters 

(B)  String  Definition 

1.  String  Number  (ID) 

2.  List  of  Consecutive  Segment  Numbers 

(2)  Sensors  -  Data  required  for  each  sensor: 

(A)  Type  -  detection-only,  classifier 

(B)  (X,  Y)  Location  in  meters 

(C)  Inhibit  time  in  seconds 

(D)  Detection  radius  in  meters 

(E)  Probability  Table  number 

(F)  ID  number  -  RID 
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(A)  Type  -  personnel,  track,  wheel 

(B)  Speer!  In  meters  per  second 

(C)  String  number 

(D)  Direction  along  string 

(E)  Start  time  of  object 

A  example  of  one  tactical  situation  used  during  the  thermal  printer 
test  is  given  in  Figures  2  through  6.  As  can  be  seen,  a  large  variety  of 
track  options  were  available  for  different  objects  to  follow.  The  segmen¬ 
tation  of  the  fieLd  is  shown  in  Figure  2,  and  the  actual  track  (string) 
definitions  are  shown  in  Figure  3.  The  objects  (Tape  Nos.  42  and  49, 
Figures  4  and  7)  consist  of  six  columns  of  varying  mixtures  of  wheel  and 
track  vehicles  with  different  start  times  for  a  total  of  35  objects  in 
all.  This  particular  tactical  situation  took  approximately  40  minutes  to 
run.  Figures  5  and  (S  define  the  sensor  IDs  and  denlovment  which  was  used 
for  the  test. 

OPERATOR  TEST  DESCRIPTION 

Two  groups  of  trained  operators  (total  of  eight)  were  used  during  the 
test.  Each  individual  received  as  much  personal  training  and  demonstra¬ 
tion  of  the  equipment  as  needed.  This  involved  a  description  of  svstem 
operation,  both  of  the  tactical  situation  simulator  and  thermal  recorder, 
as  well  as  detailed  data  concerning  the  sensor  field  such  as  detection 
radius,  map  of  sensor  placement  along  trails,  and  classification  charac¬ 
ters.  Each  operator  was  given  a  simple  test  tactical  situation,  if 
desired,  for  practice  and  additional  instruction. 

There  were  several  facts  and  instructions  given  prior  to  beginning 
the  testing.  The  physical  layout  and  charac teri sties  of  the  sensors  and 
the  target  trails  were  explained.  The  information  was  presented  on  a 
scaled  map  of  the  sensor  field  and  the  target  trails  upon  which  the  dis¬ 
tances  between  sensors  and  strings  were  given.  The  map  was  posted  near 
the  operator,  to  his  right,  for  immediate  visual  reference.  Since  there 
were  no  reference  marks  on  the  Thermal  Line  Printer  (TLP)  paper,  the  oper¬ 
ators  were  given  a  simple  procedure  to  calculate  time  on  the  TLP  output. 
They  were  told  that  every  inch  of  chart  paper  represented  2  minutes  of  time 
passage.  This  was  based  on  the  relationship  between  chart  distance  and 
elapsed  time  for  a  chart  speed  of  30  inches/hour.  For  example,  1.5  inches 
of  chart  movement  represents  a  time  passage  of  3  minutes.  In  addition, 
the  operators  were  told  that  they  could  also  calculate  time  by  using  the 
10  second  inhibit  time  between  sensor  activations.  For  example,  a  string 
of  five  consecutive  sensor  activations  represented  a  total  time  of  50 
seconds. 

For  each  sensor,  the  sensor  pen  patching  information  was  placed  above 
its  respective  pen.  Also,  the  detection  radius  for  the  sensors  was  fixed 
on  the  recorder  face.  See  Figure  8  for  the  actual  arrangement. 
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FIGURE  7.  TACTICAL  SITUATION  OBJECT  TAPE  NO.  49 


FIGURE  8.  TEXAS  INSTRUMENTS  THERMAL  RECORDER 


In  addition,  the  operators  were: 


a.  informed  that  the  sensors  would  classify  correctly  80%  of  the 
time;  that  is,  80%  of  the  character  symbols  displayed  on  the  recorder 
represented  a  correct  target  classification; 

b.  given  a  copy  and  an  explanation  of  the  character /symbol  set  that 
was  to  be  used  for  classification  sensors; 

c.  told  that  they  could  make  use  of  the  classifications  to  calculate 
dominant  object  type  and  to  individually  count  and  classify  mixed  objects 
in  a  target  if  they  desired.  They  could  use  any  method  of  analysis 
available  in  determining  velocity,  number  of  objects  in  a  column,  their 
individual  classifications,  and  direction.  Thus,  it  was  left  to  each 
operator's  discretion  to  use  or  ignore  the  classification  data  reported  on 
the  TLP ; 


d.  told  to  make  all  calculations  on  scratch  paper  and  provide  only 
their  results  on  the  actual  TLP  output. 

The  layout  for  each  test  was  as  shown  in  Figure  9.  A  silent  observer 
was  present  to  note  operator  comments  and  performance  during  the  test,  as 
well  as  to  monitor  the  CRT  map  as  a  guide  for  the  tactical  situations' 
progress.  The  operator  received  no  help  from  the  observer  during  the 
progress  of  each  test,  except  for  clarification  of  sensor  data  (detection, 
radius,  layout,  etc.).  There  was  an  audio  indication  available  to  each 
operator,  if  desired,  for  each  sensor  activation.  This  was  provided  by 
the  line  printer  carriage  movement  as  it  printed  the  activation  data. 
Figures  10  and  11  are  additional  photographs  of  the  operator  test  area, 
except  for  the  position  of  the  CRT. 

When  each  test  was  complete  (in  the  actual  output  of  activations), 
the  operator  was  notified  of  the  fact  by  the  observer  and  given  time  to 
complete  his  analysis  of  the  activation  data. 

The  data  obtained  from  each  operator  consisted  of  the  actual  thermal 
recorder  output  with  the  operator’s  results  printed  next  to  each  alarm 
pattern.  Also,  through  personal  discussion  with  the  operators,  various 
operational  and  display  techniques  which  might  aid  the  operator  were 
brought  out. 

There  were  several  characters/symbols  used  for  display  of  this  test. 
Each  was  used  with  one  or  more  operators.  They  may  be  seen  in  Figure  12 
and  are  cross  referenced  to  the  operator  test  data. 

This  test  was  not  meant  to  be  a  full  blown  human  factors  evaluation 
of  the  equipment,  it  should  rather  be  considered  a  probe. 

Operator  Calculations 

The  operators  were  directed  to  make  calculations  of  target  velocity, 
target  direction,  number  of  objects  with  a  given  target,  and  their  classi¬ 
fication  (.using  any  means  at  their  disposal  to  reach  such  conclusions.  The 
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FIGURE  10.  THERMAL  RECORDER  AND  CRT 


FIGURE  11.  SMS  SIMULATION  FACILITY 


operators  selected  the  method  prescribed  by  the  Sensor  Intelligence  School 
in  arriving  at  their  results.  Calculations  made  by  the  operators  were 
based  on  the  following  equation. 


LC 

where:  LC 

D 
TM 
TTI 
CDR 


5.  X  TTI  -  CDR 
M 

Length  of  column 

Distance  between  two  sensors 

Meantime  between  the  two  sensor  patterns 

Total  time  of  the  first  sensor  pattern 

Combined  detection  radius  of  the  two  sensors. 


Distances  between  vehicles  was  assumed  (and  actually  was)  to  be  100 
meters.  Operators  would  calculate  the  number  of  objects  in  a  column  by 
the  equation: 

Number  of  objects  =  Length  of  Column _ 

Assumed  distance  between  objects 

The  operators  obtained  direction  of  the  objects  from  observing  which 
sensors  activated  in  a  string  and  from  using  the  sensor  deployment  map 
(Figure  6), 


Test  Tactical  Situations 

The  tactical  situations  used  for  operator  testing  were  composed 
mainly  of  columns  of  track  and  wheel  objects.  The  actual  columns  and 
their  object  mixes  are  shown  in  Figures  4  and  7.  Here,  the  object  number, 
type,  string,  velocity,  and  start  time  are  defined  for  each  object.  Also, 
groups  (columns)  of  objects  are  obtained  by  placing  individual  objects  on 
the  same  string  separated  by  a  fixed  distance.  The  target  tracks  and 
sensor  field  are  the  same  as  in  Figures  2  and  6. 

Several  features  of  the  objects  used  for  the  tactical  situations 
should  be  noted.  First,  most  objects  used  in  the  test  were  travelling  at 
600  meters/minute  and  separated  by  100  meters  in  columns.  The  speed 
variations  from  these  figures  are  noted  in  the  results.  Secondly,  both 
mixed  and  unmixed  columns  were  used;  that  Is,  columns  with  either  more 
than  one  type  object  or  columns  with  only  one  type.  Third,  mixtures  were 
made  of  varying  proportions  of  track  or  wheel  targets  In  Individual 
columns . 

In  general,  the  tactical  situations  involved  a  large  number  (35  -  40) 
of  objects  converging  and  spearheading  towards  the  forward  edge  of  the 
battle  area.  As  can  be  seen  in  Figure  2,  which  shows  the  trail  layout,  the 
objects  had  many  paths  on  which  to  travel  and  be  detected  by  the  various 
strings  of  sensors. 
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Test  Data  Definitions 


The  data  from  each  individual  operator  trial  was  tabulated  and 
further  reduced  to  several  measures.  The  following  is  a  list  and  defini¬ 
tions  of  each  test  data  item  displayed  in  Tables  1  and  2: 

1.  Percentage  correct  object  count;  The  overall  accuracy  of  the  cal 
culated  total  number  of  objects  in  a  tactical  situation  is  described  by  a 
parameter.  It  is  defined  as: 


1.0 


z 

E 


count 

number 


error 
of  all 


objects 


The  numerator  of  the  second  term  is  the  sum  of  the  absolute  differences 
between  the  actual  number  of  objects  in  a  tactical  situation  and  the  calcu 
lated  count.  The  denominator  is  the  sum  of  all  actual  target  objects. 

2.  Percentage  ROS  accuracy:  The  calculated  rate  of  speed  (ROS )  in 
meters  per  minute  was  measured  for  accuracy  by  the  following,  for  each 
operator : 


calculated  ROS 
actual  ROS 

Note  that  the  actual  ROS  is  constant  for  each  data  grouping  and  hence  the 
accuracy  is  simply  the  average  of  the  calculated  rate  of  speed  divided  by 
the  constant  actual  ROS. 

3.  Percentage  direction  accuracy:  The  directs  of  the  columns  as 
noted  by  the  operators  were  compared  to  the  actual  directions  and  measured 
for  each  trial  by  the  following  paramenters: 

number  correct  directions 
total  of  direction  attempts 

The  numerator  is  the  total  number  of  correct  directions  chosen  by  the 
operator  while  the  denominator  is  the  total  number  of  attempts  by  the 
operator  to  determine  object(s)  direction.  Note  that  not  ail  changes  in 
the  target's  direction  were  observed  and  hence  were  not  included  in  this 
percentage . 

A.  Percentage  correct  mixed  target  determination:  This  quantity 
measures  the  performance  of  an  operator  to  correctly  separate  a  mixed 
column  of  objects  into  the  correct  object  mix: 

number  of  correct  mixed  target  determinations 
total  mixed  target  determination  opportunities 
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CORRECT  CORRECT  CORRECT  CORRECT  CORRECT  ACTUAL  I  SENSOR 


TABLE  2.  OPERATOR  RESULTS  -  GROUP  2 


The  numerator  is  the  total  number  of  times  a  single  operator  correctly 
separated  a  mixed  column  into  its  individual  object  types  while  the  denom¬ 
inator  indicates  the  total  number  of  opportunities  an  operator  had  to 
determine  mixed  targets  which  he  processed  when  they  were  presented. 

Percentage  alarm  clusters  processed:  For  all  cases  during  the 
tactical  situations,  a  number  of  adjacent  alarm  clusters  were  generated  by 
the  objects  while  passing  the  sensor  strings.  Many  times  a  direction 
change  occured  at  one  portion  or  another  in  the  object  track.  The  vari¬ 
able  which  is  measured  here  attempts  to  give  an  indication  of  the  usage  of 
available  data  which  was  presented  to  each  operator.  It  is  defined  as: 

X  +  1 
Y  -  1 

where  X  =  number  of  overall  operator  calculations  made  on  the  target  alarm 
clusters  produced  by  a  sensor  string. 

Y  =  total  number  of  alarm  clusters  produced  by  a  target  in  a  sensor 
string. 

6.  Percentage  correct  object  type  count:  A  measure  of  the  count 
accuracies  was  made  on  both  single  and  mixed  object  columns.  It  was 
calculated  for  each  object  type  classification  attempt  made  by  an 
operator : 


1.0  - 


percent  count  error 
total  count  attempt 


The  numerator  is  the  percent  count  error  for  each  count  attempt  made  on  a 
single  object  type.  The  denominator  is  the  total  number  of  count  attempts 
made  on  the  same  object  type.  For  example,  suppose  an  operator  calculated 
there  were  three  track  and  one  wheel  targets  when,  in  reality,  there  were 
four  track  and  four  wheel  targets.  His  percentage  correct  object  type 
count  for  track  and  wheel  would  be  75%  and  25%. 

Note  that  this  parameter  is  calculated  separately  for  mixed  and  single 
object  columns  in  the  data.  A  separate  data  column  for  both  single  and 
mixed  target  types  is  given. 

7.  Actual  Target  ROS:  The  actual  rate  of  speed  (ROS)  of  the  targets 
is  given  in  meters  per  minute.  Note  that  all  targets  (columns)  are 
composed  of  multiple  objects. 

8.  Sensor  detection  radius:  The  sensor  detection  radius  for  a  track 
vehicle  is  given  in  meters. 

9.  Character/Symbol  displayed:  The  type  of  classification  displayed 
characters/symbols  during  the  testing  is  shown  in  Figure  12.  Each  format 
which  was  used  for  an  individual  operator  trial  is  given  by  the  correspond¬ 
ing  set  number  in  the  data. 
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10.  Object  used:  There  were  two  sets  of  objects  used  during  the 
testing.  They  are  shown  in  Figures  4  and  7.  The  individual  targets  are 
partitioned  in  the  data  by  their  ROS.  Mote  that  the  majority  of  all 
targets  is  moving  at  600  meters/minute. 

OPERATOR  RESULTS 

The  operator  results  are  presented  in  Tables  1  and  2.  They  consist 
of  results  from  two  operator  groups:  one  and  two.  Group  one  operators 
had  a  500-meter  sensor  detection  radius  whereas  group  two  had  a  200-meter 
radius.  There  are  also  differences  among  both  groups  in  the  target  ROS. 
This  data,  although  small,  is  separated  from  the  majority  (600/minute). 

Several  features  can  he  noted  from  the  presented  data:  (1)  all  the 
operators  of  group  one  had  difficulty  in  calculating  time  on  the  thermal 
printout  and  hence  there  are  errors  in  their  ROS  calculations.  They  used 
twice  the  actual  value  of  time,  although  they  received  detailed  instruc¬ 
tions  on  the  procedure  to  calculate  tine;  (2)  the  large  detection  radius 
used  by  group  one  results  in  0%  correct  mixed  target  determination  in  all 
cases,  whereas  the  lower  detection  radius  of  group  two  produces  over  50% 
correct  mixed  target  determination  in  all  cases;  (3)  all  the  operators 
were  consistent  in  their  calculations  of  correct  object  count,  direction 
accuracy,  and  ROS  (if  (1)  above  is  taken  into  account);  (4)  the  operators 
consistently  did  not  use  all  the  recorder  data  available  to  them  as  shown 
in  the  percentage  of  alarm-cluster s-processed  column. 

Operator's  Comments 

This  section  discusses  useful  comments  made  by  the  operators  and  the 
observations  of  the  operators  by  testing  personnel.  They  relate  mainly  to 
the  printing  of  the  classification  symbols  from  the  recorder: 

1.  As  long  as  the  character  types  or  symbols  were  (a)  completely 
distinguishable  from  each  other,  and  (b)  had  no  overlap,  there  was  no 
classification  confusion. 

2.  Characters  or  symbols  should  be  distinguishable  not  only  as  in  1, 
above,  but  also  when  embedded  in  groups  of  other  characters  or  symbols. 

3.  With  an  80%  correct  classification  response,  the  operators  had  no 
problem  in  choosing  the  correct  majority  classification.  This  resulted  in 
a  saving  of  analysis  time  on  the  part  of  the  operators,  since  they  did  not 
need  to  estimate  the  type  object,  and  it  eliminated  the  corresponding 
problem  of  choosing  the  type  object  in  a  column  of  mixed  objects  by 
velocity  discrimination. 

4.  Shortened  or  squatted  5x4  character  formats  were  legible. 

5.  Common  characters  or  symbols  which  cause  automatic  associations 
with  object  types  are  the  best.  Otherwise,  the  operators  had  to  learn  and 
constantly  refer  to  the  symbol  drawings  for  their  meaning.  Once  they  were 
thoroughly  learned,  however,  there  seemed  to  be  no  difference  among  the 
characters  or  symbols. 
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Operator  Problem  Areas 

Several  problem  areas  were  exposed  during  the  testing  of  the  opera¬ 
tors.  They  are  mentioned  in  summary  form  to  indicate  possible  areas  in 
which  improvements  can  be  made  in  operator  performance: 

1.  Different  sensor  detection  radii,  other  than  the  assumed  values 
which  the  operators  use,  cause  large  errors  in  their  calculations. 

2.  Large  inconsistencies  in  the  results  of  several  operators  were 
found.  For  example,  when  one  operator,  M,  calculated  the  object  count  for 
the  same  target,  he  obtained  values  of  2,  8  and  II  objects.  Note  that 
this  is  from  alarm  clusters  which  are  identical  in  length,  with  identical 
sensor  characteristics. 

3.  Targets  were  not  tracked.  There  was  no  observed  written  grouping 
together  of  identical  targets  on  the  printout.  Thus,  there  was  no  accumu¬ 
lation  of  knowledge  about  the  individual  targets  and  hence  updates  of 
their  characteristics,  as  would  have  been  helpful  in  2  above,  during  their 
passage  through  the  monitored  area. 

A.  Many  changes  in  target  direction  were  not  observed  by  the  opera¬ 
tors.  For  example,  if  there  were  several  alarm  clusters  and  the  last  two 
Indicated  a  turn  in  the  target  direction,  most  operators  ignored  this 
fact.  They  only  processed,  as  a  rule,  the  first  two  alarm  clusters. 

5.  Operators'  performance  was,  in  general,  inflexible;  they  could 
not  compensate  for  changing  conditions  which  could  be  encountered  in  real 
tactical  situations. 

Recorder  Observations  and  Recommendations 

The  thermal  recorder  print  heads  consisted  of  80  individual  fixed 
heads  made  up  of  five  in-line  dots  each.  The  use  of  individual  Meads 
created  problems  in  maintaining  equal  contact  pressure  between  the  heads 
and  the  chart  paper.  This  caused  non-uniformity  in  the  shading  of  the 
characters  so  that  some  characters  would  be  light  and  difficult  to  read 
while  others  would  be  dark  and  easy  to  read.  Though  this  created  no 
problems  during  the  test  because  pens  which  printed  dark  characters  were 
selected,  it  may  be  an  inherent  problem  associated  with  fixed  head  prin¬ 
ters  and  should  be  considered  before  selecting  a  recorder  for  the  SMS. 

The  recorder  required  the  use  of  a  non-standard  size  chart  paper. 

The  paper  Texas  Instruments  used  during  the  development  of  the  recorder 
was  not  inscribed  with  columns  or  rows;  however,  this  paper  was  used 
because  a  small  number  of  rolls  were  required  and  the  cost  to  manufacture 
paper  of  the  correct  size  and  markings  was  too  high.  Separating  the 
groups  of  pens  representing  the  individual  sensor  strings  and  marking  the 
pen  positions  in  the  recorder  near  the  print  heads  enabled  the  operators 
to  match  the  activation  to  the  corresponding  sensor. 

One  problem  was  calculating  time  because  there  were  no  row  markings 
to  act  as  a  reference.  The  operators  were  given  a  formula  which  required 
measuring  distances  and  multiplying  by  a  conversion  factor.  This  method 
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worked  well  with  one  group  of  operators;  however,  the  other  group  consis¬ 
tently  calculated  speeds  of  approximately  one  half  the  actual  target 
speed. 


It  is  recommended  that  the  SMS  chart  paper  have  some  form  of  timing 
reference  such  as  a  row  indicator,  a  timing  tick  mark,  or  the  actual  time 
printed  by  the  processor. 
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APPENDIX  A 


SYSTEM  OVERVIEW 


Software  System  Description  -  The  software  system  is  structured  using  a 

real  time  operating  system  (RTOS).  Some  of  the  more  important  features 
which  this  allows  are: 

a.  Multiple  programs  operating  concurrently  with  interleaving. 

b.  Program  priorities  determine  execution  sequence  and  distribution 
of  processing  time. 

c.  Accurate  time  of  day  (clock)  available. 

d.  Programs  can  communicate  and  pass  data  among  themselves. 

e.  Programs  can  be  segmented  and  overlayed  from  disc. 

A  simplified  diagram  of  the  system  is  given  in  Figure  13.  The  center 
of  the  system  is  the  executive.  All  system  interrupts,  device  interrupts, 
and  system  service  requests  are  handled  here.  The  executive  always  goes 
to  the  scheduler  once  it  is  done.  The  scheduler  determines  which  user 
program:  Task  1,  Task  2,  etc.,  is  to  be  activated.  This  depends  on  both 

the  current  state  of  the  tasks  as  well  as  their  priority.  Once  the  sche¬ 
duler  starts  a  program  it  continues  in  operation  until  the  next  interrupt 
to  the  executive  occurs. 

The  drivers  indicated  at  the  bottom  of  the  figure  are  software 
routines  which  interface  the  device  controllers  to  the  executive.  The 
system  uses  them  for  all  I/O  operations  performed  through  their  respective 
devices . 

System  Hardware  Description  —  The  Sensor  Monitor  Set  (SMS)  simulation  used 
an  Interdata  Model  70  minicomputer  as  the  processor  with  standard  peri¬ 
pheral  equipment  and  a  Texas  Instrument  Thermal  Recorder.  The 
Hardware-System  Configuration  (Figure  14)  depicts  all  the  hardware  used  in 
the  SMS  Test.  Note,  the  thermal  recorder  is  not  a  standard  peripheral 
item  and  required  the  development  of  special  interface  circuitry. 

The  processor  controls  all  activities  and  performs  all  arithmetic  and 
logical  functions.  It  executes  instructions  in  an  ordered  sequence  to  com¬ 
plete  a  specified  task  or  program.  The  processor  has  16  hardware 
registers  for  data  manipulation,  hardware  divide/multiply  and  floating 
point  instructions.  The  main  memory  is  core  memory  with  a  capacity  of  64 
k  bytes  of  which  48  k  bytes  are  presently  installed.  The  selector  channel 
is  a  standard  direct  memory  access  device  that  allows  connection  of  high 
speed  peripheral  devices  directly  to  main  memory.  The  maximum  data 
transfer  rate  is  2  mega  bytes  per  second.  All  medium  to  low  speed  devices 
are  connected  to  the  Multiplexer  Input/Output  bus.  This  is  a 
request/response  bus  consisting  of  30  lines:  16  bi-directional  data 
lines,  8  control  lines,  5  test  lines,  and  a  system  initialize  line. 
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SYSTEM 

SERVICE 


FIGURE  13.  RTOS  SOFTWARE  SYSTEM  DIAGRAM 


MAIN  CORE  MEMORY 
{48KB  EXPANDABLE  TO  64KB) 


Interrupt:  detection  and  hardware  vectoring  can  be  accomplished  for  all  of 
a  possible  255  devices  which  can  be  interfaced  to  the  multiplexer  bus. 

The  peripherals  used  are  standard  devices  offered  through  Interdata  with 
the  exception  of  the  thermal  recorder  (TI  Graphic  200)  which  was  obtained 
through  Texas  Instruments.  The  recorder  was  integrated  into  the  system 
using  a  Universal  Logic  Interface  Board  and  Associated  Hardware  to  obtain 
the  specified  input  and  output  characteristics  required  by  the  multiplexer 
bus . 


APPENDIX  B 


DETAILED  SOFTWARE  DESCRIPTION 


Operating  System 

The  real  time  operating  system  used  is  OS/16  -  flT  (multi-tasking 
operational  system).  It  is  divided  into  system  programs  and  user  program 
units  called  tasks.  System  programs  include  the  executive,  scheduler, 
initialization  route,  I/O  drivers,  and  interrupt  handlers. 

Tasks 


A  task  can  be  a  single  program  or  a  group  of  programs,  whose  execu¬ 
tion  is  controlled  by  the  operating  system.  Each  task  exists  in  one  of 
eight  states;  they  are: 


(1)  Dormant 

(2)  Active 

(3)  Ready 

(4)  Task  Wait 

(5)  Console  Wait 

(6)  I/O 

(8)  Overlay  Wait 


The  task  has  not  been  started  or  has  gone 
to  completion. 

The  task  which  is  currently  executing 
instructions.  Only  one  task  can  be  in 
this  state  at  any  given  time. 

The  task  which  will  start  or  resume 
execution  when  it  becomes  the  highest 
priority  ready  task. 

A  task  has  called  another  task  into 
execution  and  is  waiting  for  the  called 
task  to  go  to  completion. 

The  task  is  waiting  for  an  operator 
reply. 

The  task  is  waiting  for  a  specific  time 
interval  to  elapse. 

The  task  is  waiting  for  an  overlay  to  be 
loaded. 


Each  task  is  assigned  a  priority  level  based  upon  which  task  has 
operating  privileges  over  the  other  tasks.  The  priority  numbers  are 
selected  with  the  highest  priority  task,  always  being  the  command 
processor  task,  having  the  lowest  number,  and  the  lowest  priority  user 
task  having  the  highest  number  (task  to  be  run  last).  The  following  are 
the  Sensor  Monitor  Set  Systems  tasks  in  order  of  their  priority  of 
execution: 
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Priority  Name  of  Talk 

0  Command  Processor  (within  0S-16-MT) 

1  Thermal  Recorder  Task  (Task  1) 

2  Tactical  Situation  Simulator  Task  (Task  ft) 

3  Input  Processing  Task  (Task  3) 

4  Operator  Processing  Task  (Task  4) 

5  Command  Directory  Task  (Task  3) 

ft  Line  Printer  Task  (Task  2) 

Executive 

The  0S/16-MT  executive  is  a  collection  of  routines  that  are  entered 
as  a  result  of  internal  Interrupts.  These  interrupts  include  supervisor 
calls,  illegal  instructions,  arithmetic  faults,  I/O  termination,  I/O  queue 
overflow,  and  console  interrupts.  The  executive  always  exits  through  the 
task  scheduler.  Normally,  the  status  of  a  least  one  task  is  changed  by 
the  executive  in  servicing  the  interrupt.  This  means  that  the  task  that 
was  active  at  the  time  of  the  interrupt  may  no  longer  be  the  highest 
priority  ready  task  when  the  executive  exits.  When  it  exits,  the 
scheduler  decides  which  task  is  to  be  activated. 

Real  Time  Clock  (Universal  Clock  Module) 

The  0S/16-MT  system  maintains  two  clocks,  a  time  of  day  clock  and  an 
interval  timer.  The  time  of  day  counter  is  a  full  word  count  kept  in 
seconds  since  midnight.  It  is  driven  by  a  presettable  120  Hz  interrupt 
from  the  Universal  Clock  Module.  This  counter  is  initialized  to  zero  on 
system  start  up  and  may  be  set  through  the  operator  command  to  set  time. 
From  this  counter,  a  task  may  request  the  current  time  of  day  or  that  it 
be  placed  in  a  time  wait  until  a  specified  time  of  day  is  reached.  A  task 
may  also  request  that  it  be  placed  in  a  time  wait  for  a  specified  time 
interval . 

TASK  1 

The  recorder  input  buffer  is  eight  3-bit  characters  long  and  must  be 
filled  with  either  activation  data  or  zeros  when  there  are  no  activations. 
When  the  recorder  Is  ready  to  receive  new  data,  it  sends  a  recorder  Not 
Busy  signal  to  the  computer.  This  signal  interrupts  the  processor.  The 
interrupt  routine  conditions  the  state  of  the  operating  system  so  that  the 
scheduler  starts  Task  l. 

Task  1  controls  the  interface  between  the  computer  and  the  recorder. 
It  designates  the  Input  buffers  to  be  filled  with  new  activations  data, 
the  buffer  from  which  data  is  to  be  put  out  and  it  controls  the  actual 
output  of  the  data. 
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Thermal  Recorder.  The  thermal  recorder  is  capable  of  printing  an  80 
character  line.  The  print  head  is  a  row  of  eight  5-bit  stationary  thermal 
heads  with  a  space  between  each  group  of  5  bits.  A  5  by  7  dot  matrix 
character  is  printed  by  building  the  characters  one  row  at  a  time.  The 
applicable  dots  of  the  bottom  are  printed  by  driving  the  corresponding 
bits  of  the  print  head.  The  chart  is  moved  slightly,  and  the  applicable 
bits  of  the  same  5  bits  are  driven  to  print  the  second  row  and  so  on  until 
all  seven  rows  have  heen  printed. 

The  row  of  print  heads  is  divided  into  four  sets  of  twenty  5-bit 
subsets  each.  This  permits  using  a  smaller  power  supply  for  the  printing 
drivers.  Each  set  is  driven  at  different  times.  One  set  is  driven,  and 
the  chart  is  moved  a  small  step  in  order  to  move  the  burned  portion  from 
under  the  head,  then  another  set  is  driven  and  another  step  taken.  This 
procedure  continues  until  all  four  sets  have  been  driven  and  four  steps 
have  been  taken.  At  this  time  one  row  has  been  printed. 

The  recorder  logic  contains  a  character  generator  which  requires  as 
an  input  the  8-bit  ASCII  code  for  the  desired  character;  however,  this  was 
inadequate  for  /he  recorder's  intended  use.  Other  characters  or  symbols  in 
addition  to  tiyjse  available  in  the  character  generator  were  required.  It 
was  also  reytured  that  on-the-spot  character  and  symbol  configurations  be 
changed  s/a^that  any  configuration  capable  of  being  generated  by  a  5  by  7 
dot  matrix  would  be  available. 

Modifications  were  made  in  the  recorder  and  an  option  board  built 
which,  in  essence,  removed  the  character  generator  from  the  recorder. 

This  function  was  designed  into  the  software  in  the  Model  70.  The  com¬ 
puter  outputs  to  the  recorder  one  row  of  a  character  at  a  time.  Changes 
in  software  requiring  only  a  few  minutes  can  enable  the  generation  of 
symbols  in  any  5  by  N  dot  matrix. 

Chart  speed  is  controlled  by  the  recorder;  however,  switches  enable 
various  speeds  to  be  set  into  the  recorder.  Additional  speeds  can  be 
acquired  by  using  an  external  oscillator.  The  switches  and  the  external 
oscillator  enables  speeds  being  considered  for  the  SMS  to  be  obtained. 

TASK  2  -  The  Line  Printer  Task 

The  function  of  the  line  printer  task  is  to  output  the  sensor  activa¬ 
tions  to  the  Line  printer  correctLy  formatted  with  a  heading  printed 
approximately  every  thirty  sensor  activations  (Figure  15).  The  following 
data  is  recorded  for  each  activation: 

RID  -  Receiver  and  Sensor  Identification  Number 

TYPE  -  Sensor  Tvpe:  Examples 

SEE  -  Seismic  Feature  Extractor 


VFP  -  Variance  Frequency  Processor 
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RID  TYPE  EftST 

NORTH 

TIME 

TER 

101  SFE 

004389 

028832 

000217 

TRK 

101  SFE 

004289 

023832 

00022? 

TRK 

101  SFE 

004389 

028832 

O00237 

TRK 

102  SFE 

604500 

028500 

000240 

UHL 

101  SFE 

0043S9 

028832 

OO0247 

TRK 

102  SFE 

004500 

028500 

000250 

TRK 

101  SFE 

004339 

028832 

0O0302 

TRK 

102  SFE 

004500 

028500 

000302 

UHL 

103  SFE 

004657 

028132 

000306 

TRK 

101  SFE 

0O43S9 

028822 

0OO312 

UHL 

102  SFE 

004508 

028500 

000312 

TRK 

103  SFE 

004657 

028122 

OO0316 

TRK 

101  SFE 

004339 

028332 

OO0322 

TRK 

102  SFE 

0O45O0 

028500 

000322 

TRK 

103  SFE 

004657 

023132 

00O326 

TRK 

105  SFE 

005066 

028201 

000326 

UHL 

102  SFE 

004500 

028500 

OO0332 

TRK 

113  SFE 

O13OO0 

01 7050 

000332 

UHL 

103  SFE 

00465? 

0231 32 

000336 

TRK 

105  SFE 

005066 

028201 

000736 

TRK 

102  SFE 

004500 

O28500 

000342 

TRK 

113  SFE 

01 3000 

G1 .050 

000242 

T  RK 

103  SFE 

00465? 

0281 32 

00034  6 

T  RK 

104  SFE 

004894  i 

027581  i 

000246 

TRK 

1  Li 5  SFE  005666  020 201  000246  TRK 
113  SFE  013000  01 2050  000252  TRK 

103  SFE  00465?  028122  000356  IRK 

104  SFE  004094  022581  000356  UHL 

105  SFE  005066  028201  000356  IRK 
629  SFE  012000  012500  000402  IRK 
113  ‘13  E  013OO0  01 2850  000402  TRK 
RID  TYPE  FUST  NORTH  TIME  T  LR 

103  SFE  00465?  022132  000406  TRK 

104  SI  E  004694  022  .81  o  .<0405  O  RK 
629  LIE  01-000  017500  000412  IRK 
113  SFE  01 j 000  012050  000412  i RK 


FIGURE  15.  LINE  PRINTER  ACTIVATION  OUTPUTS 
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FAST 

— 

East  UTM  Coordinates 

NORTH 

- 

North  UTM  Coordinates 

TIME 

- 

System  Time  the  Activation 

was  processed 

TBT 

Sensor  Data  Processed 

Class  I  Detection  Only 

Class  II  Classification 

(Blank)  -  No  Data 

TRK  -  Track 

WHL  -  Wheel 
MAN  -  Personnel 
UNK  -  Unknown 


The  line  printer  works  In  conjunction  with  the  line  printer  driver,  which 
outputs  each  individual  character  to  the  line  printer. 


TASK  3  -  Input  Processing  Task 

The  function  of  the  Input  Processing  Task  is  to  process  the  activa¬ 
tions  and  associated  data  from  the  tactical  situation  simulator  task  (Task 
6).  When  activation  data  is  passed  to  Task  3,  the  following  programmed 
sequence  occurs: 


1.  Validation  and  checking  of  sensor  identification  codes  and  sensor 
data  for  a  particular  class  of  sensor 

Type  I  -  Detect  Only  Sensors  -  No  Data 


Type  II  -  Classification  Sensors  -  Classification  Data. 

If  the  data  obtained  from  a  classification  sensor  is  not  within  proper 
parameters,  the  activation  is  tagged  with  a  corresponding  symbol  for  bad 
data . 


2.  Decoding  and  proper  formatting  of  the  activation  and  associated 
data  for  transfer  to  the  peripheral  equipment  used  by  the  computer. 

3.  Setting  up  of  the  data  into  specific  buffer  location  to  be  used 
by  Task  1  to  output  this  data  to  the  Texas  Instruments  Thermal  Recorder. 
This  data  can  be  displayed  in  any  format  by  the  character  generator 
routine. 

4.  Outputting  of  the  activation  to  the  following  devices: 

a.  Disc,  on  which  a  history  record  is  kept  for  all  activations. 

b.  Cathode  Ray  Tube,  for  display  in  simulated  map  format. 

Upon  completion  of  these  functions,  the  task  terminates  itself  and 
becomes  dormant  until  another  activation  is  passed  to  it. 
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Input  Data  Processing  Routine  for  Texas  Instruments  Thermal  Recorder 

The  data  processing  routine  for  the  Texas  Instruments  thermal  recorder 
tests  and  validates  sensor  input  data  received  through  the  Input  Processing 
Task  (Task  3) .  This  routine  formats  and  stores  data  to  be  outputted  to  the 
recorder  by  the  Thermal  Recorder  Task  (Task  1).  The  sensor  activations  are 
generated  by  the  Tactical  Situation  Simulator  Task  (Task  6)  which  simulated 
sensor  activations,  sensor  data  and  sensor  time  of  activations.  These  sim¬ 
ulated  activations  and  associated  data  are  then  stored  into  the  Data  Pro¬ 
cessing  Queue  Facility  (Input  Queue)  which  is  a  circular  list  processing 
storage  area  (first-in-first-out)  located  within  Task  3.  When  sensor  acti¬ 
vations  and  data  enter  the  queue,  the  input  processing  task  and  data 
processing  routine  for  the  thermal  recorder  begin  execution  of  their  pro¬ 
grams.  When  the  data  processing  routine  for  the  thermal  recorder  is  execu¬ 
ted  (Figure  lb),  the  following  programmed  functions  occur: 

1.  Determine  the  corresponding  sensor  type  from  the  activation's 
sensor  identification  and  channel  number  (RID#).  Two  types  of  sensors 
generated  activations: 

a.  Type  I  -  Detection-Only  Sensors 

Channel  No.  +  Sensor  ID  No.  +  Time  of  Activation 

b.  Type  II  -  Classification  Sensors 

Channel  No.  +  Sensor  ID  No.  +  Time  of  Activation  + 
Classification  Data 

2.  Decode  and  store  the  data  into  an  output  storage  area  which  will 
be  accessed  by  the  thermal  recorder  task.  This  data  can  be  translated  into 
the  form  of  single  data  bytes  (detection-only  activations)  or  full  charac¬ 
ters  or  symbols  (classification  activations). 

The  routine  begins  by  determining  the  type  of  sensor  activation  which 
is  being  processed.  When  the  data  enters,  it  consists  of  a  channel  and  sen¬ 
sor  identification  number  (RID).  The  RID  is  checked  against  a  list  of  known 
active  sensors  with  RID  numbers  stored  in  a  common  data  base  located  in  the 
core  memory.  Lach  RID  number  in  the  data  base  has  a  corresponding  sensor 
type,  either  detection-only  (Type  1)  or  classification  (Type  II).  When  the 
sensor  type  has  been  determined,  the  appropriate  data  handling  routine  is 
executed  under  program  control. 

Detection-Only  Activation  -  Type  I  Sensor  Routine 

Data  from  a  detection-only  type  sensor  is  passed  to  the  Type  1  Sensor 
Routine.  This  routine  loads  the  last  time  of  activation  for  that 
particular  sensor  identification  number  (RID#).  The  last  ti  e  of 
activation  of  each  of  the  active  sensors  is  stored  in  the  common  data  oase 
of  the  input  processing  routine.  The  routine  loads  the  current  time  of 
activation  from  the  input  queue  where  the  current  activation  is  stored 
temporarily  until  servicing  of  the  activation  is  completed.  A  time 
comparison  routine  is  used  to  determine  if  the  difference  between  the  last 
activation  time  and  the  present  activation  time  for  the  specific  RID 
number  is  less  than,  or  greater  than,  a  fixed  differential  in  time  which 
can  be  specified.  The  time  differential  used  in  the  SMS  software  wi.  : 
minute  between  successive  activations.  This  was  done  so  that  activation.- 
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DETECTION  -  ONLY 
ROUTINE 

LOAD  AND  STORE 
LAST  TIME  OF 
ACTIVATION  FOR 
THIS  SENSOR 


INITIALIZE  AND 
STORE  REGISTERS 


DETERMINE  SENSOR  TYPE 
FROM  COMMON  DATA  BASE 


ANY  OTHER 


LOAD  AND  STORE 
CURRENT  TIME  OF 
ACTIVATION  FOR 
THIS  SENSOR 

_ I _ — 

IF  ANY  OTHER  CLASS,  GO 

TO  EXIT  ROUTINE 
(SEE  BELOW) 

COMPARE  TIME 
.  DIFFERENCE  ^ 


LOAD  ACTIVATION 
COUNT,  INCREMENT  & 
STORE  INTO  LOG 
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,OR  EQUAL  TO  1  MIN 


CLEAR  ACTIVITY 
COUNT  &  SELECT 
A  CHARACTER 


STORE  ACTIVATION 
CHARACTER/SYM80L 
INTO  THERMAL 
RECORDER  BUFFER 


LOAO  APPROPRIATE 
COUNT  CHARACTER 
FROM  TABLE 


CLASSIFICATION 

ROUTINE 

LOAD  CLASSIFICATION 
DATA  AND  DETERMINE 

1.  WHEELED 

2.  TRACKED 

3.  PERSONNEL 

4.  UNKNOWN 


TRANSFER  OF  A 
CHARACTER/SYMBOL 
FROM  CORE  RESIDENT 
TABLE  TO  THE  THERM. 
RECORDER  BUFFER 

1.  INITIALIZE  POINTERS 

2.  POSITION  BUFFER  PTR 


LOAD  AND  STORE  A 
CHARACTER/SYMBOL 
BYTE  PORTION  INTO 
THE  BUFFER  AREA 

UPDATE  POINTERS 


IS  THE 

5haracter/symboI 

TRANSFER 
V.  COMPLETE 


UPDATE  CURRENT  TIME 
OF  ACTIVATION  TO  LAST 
TIME  OF  ACTIVATION  FOR 
THIS  SENSOR 


EXIT  ROUTINE 
RESTORE  ALL  REGISTERS  & 
RETURN  CONTROL  TO  TASK  3 


FIG.  16  THERMAL  RECORDER  DATA  PROCESSING  FLOW  DIAGRAM 


arriving  within  this  time  limit,  successively,  would  be  given  different 
symbol  representations  to  be  displayed  to  the  recorder,  thereby  isolating 
single  activations  and  multiple  activations  at  the  recorder  output  so  that 
possible  false  activations  could  be  recognized  at  a  glance  (see  Figure 
17).  The  technique  for  displaying  the  data  follows: 

a.  If  the  differential  in  activation  times  is  less  than  one  minute, 
the  activation  log  counter  for  the  sensor  identification  number  is  loaded, 
updated  and  restored  in  the  activation  log.  A  symbol  is  taken  from  the 
character /symbol  table  corresponding  to  the  updated  activation  count  and 
stored  in  the  appropriate  recorder  pen  number  location  in  the  recorder 
output  buffer. 

b.  If  the  differential  is  greater  or  equal  to  one  minute,  the 
activation  log  count  for  this  RID  number  is  initialized  to  Zero,  stored 
into  the  activation  log,  and  a  symbol  is  taken  from  the  charac ter /symbol 
table  corresponding  to  an  initial  activation.  This  symbol  is  a  single 
dot,  which  is  stored  into  the  recorder  pen  number  location,  in  the 
recorder  output  buffer  for  this  RID  number. 

When  this  has  been  completed,  the  current  time  of  activation  is 
stored  where  the  last  time  of  activation  was  in  the  common  data  base, 
thereby  making  the  current  time  the  last  time  of  activation  for  this 
sensor  identification  number.  Following  this,  all  the  registers  of  the 
operating  system  are  restored  and  the  processing  of  the  input  data  Is 
continued  on  the  input  processing  task,  where  software  control  <s 
returned. 

Classification  Sensor  -  Type  II  Sensor  Routine 

When  a  classification  sensor  activation  is  determined,  the  data 
portion  of  the  activation  is  loaded  from  the  input  queue  where  the  current 
activation  is  temporarily  stored.  The  data  is  decoded  and  checked  for  its 
classification.  In  the  simulation  tests,  three  different  types  of  valid 
classification  data  were  generated  and  processed  through  the  operating 
system.  The  valid  classifications  were: 

a.  Tracked  Vehicle 

b.  Wheeled  Vehicle 

c.  Personnel 

If  data  received  for  an  activation  does  not  coincide  with  any  of  the 
valid  data  codes,  the  activation  is  tagged  with  a  symbol  signifying  that 
the  data  is  unknown  (i.e.,  insufficient  data  to  correctly  classify  the 
target).  After  the  activation  and  decoded  data  have  been  verified  for 
type  of  classification,  the  program  goes  to  a  reference  table  in  the  core 
memory  and  determines  which  charac ter /symbol  is  to  be  stored  into  the 
recorder  buffer  to  be  displayed.  For  example,  if  the  data  for  an 
activation  was  found  to  be  that  of  a  tracked  vehicle,  the  routine  would  go 
to  the  reference  table  and  select  a  "T"  for  tracked  vehicle.  Then  the 
character/symbol  would  be  transferred  into  the  recorder  output  bu: f 
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PEN  NO. 

PEN  NO. 

PEN  NO 

1 

2 

3 

360  SEC 

• 

340  SEC 

320  SEC 

300  SEC 

280  SEC 

• 

•  •a.9  • 

260  SEC 

•  •••• 
•  •  • 

240  SEC 

•  • 

• 

220  SEC 

•  •  • 

«  • 

200  SEC 

• 

180  SEC 

160  SEC 

•  •  • 

•  • 

140  SEC 

• 

120  SEC 

•  •  •  •  • 

• 

100  SEC 

•  •  •  •• 

•  •  •  •  • 

80  SEC 

•  •  • 

•  • 

60  SEC 

aaaaa 

• 

40  SEC 

•  %  •  •• 

20  SEC 

•  •  • 

• 

• 

OSEC 

• 

NOTE:  Symbol  initialization  after 
60  sac.  of  no  activity 


FIG.  17  SYMBOL  GENERATION  FOR  DETECTION-ONLY  SENSORS 


specified  by  the  recorder  pen  number  for  this  particular  sensor  identifi¬ 
cation  code.  Similarly,  if  the  activation  data  was  that  of  a  wheeled 
vehicle,  a  "W"  would  be  selected  from  the  table.  Having  the  character 
generation  under  software  control  expands  the  possibility  of  outputting 
any  5  by  7  character  or  symbol  rather  than  the  standard  ASCII  Code,  or, 
for  that  matter,  any  5  x  N  character  or  symbol.  (See  Figure  18.)  This 
technique  is  used  to  shrink  the  characters  to  a  5  x  4  dot  matrix  thereby 
enabling  slower  recorder  chart  speeds. 

When  the  character /symbol  has  been  completely  transferred  to  the 
recorder  output  buffer,  the  current  time  of  activation  is  stored  into  the 
common  data  base  for  this  sensor  identification  number;  all  registers  are 
restored  to  initial  entry  values,  and  program  control  is  transferred  back 
to  the  main  input  processing  routine. 

Recorder  Output  Buffer  Data  Structure 

The  data  base  structure  for  the  Texas  Instruments  thermal  recorder  is 
a  core  resident  storage  area  made  up  of  seven  80  8-bit  data  strings. 

(See  Figure  IS.)  The  first  three  most  significant  bits  of  each  data  byte 
(8  bits)  are  not  required  by  the  recorder  and  are  only  used  to  simplify 
the  software  data  base  and  programming  of  the  data  transfer. 

The  seven  data  strings,  or  data  blocks,  represent  the  seven  charac¬ 
ter/symbol  lines  as  discussed  in  the  character/symbol  generation  of 
class! fication  sensors  (Figure  18).  The  seven  data  blocks  are  configured 
in  a  circular  list,  data  is  transferred  sequentially  into  all  seven  data 
blocks ,  continuing  into  the  first  block  after  the  last  has  been  filled. 

The  starting  data  block  is  determined  by  the  relationship  between  the 
recorder  output  state  and  the  time  an  activation  is  being  processed. 

The  data  block  structure  uses  seven  data  blocks  to  generate  5  by  7 
dot  matrix  characters/symbols.  By  extending  or  shortening  the  circular 
data  structure,  any  5  by  N  charac ter/syrabol  can  be  generated.  This 
technique  was  used  in  changing  the  size  of  the  characters  for  slower  chart 
speeds  used  by  the  thermal  recorder. 

TASK  4  -  Operator  Command  Processing  Task 

The  purpose  of  the  operator  command  processing  task  is  to  enabl'--  the 
operator  to  execute  disc  overlay  programs.  The  task  consists  of  a  four 
kilobyte  overlay  area  (storage  area)  and  some  controlling  software.  There 
are  many  programs  at  the  operator's  disposal  (Edit,  Admin,  etc.),  and 
storing  all  of  them  into  the  core  is  impossible  owing  to  restraints  on  the 
core  size.  Also,  additions  and  modifications  to  software  available  to  the 
operator  would  require  a  regeneration  of  the  entire  system.  Therefore, 
all  of  the  interactive  programs  were  stored  on  a  disk  file  non-resident  to 
the  system.  When  a  program  is  requested  by  the  operator,  the  non-resident 
disc  file  is  searched  (Task  5),  the  program  Is  loaded  into  the  overlav 
area  (Task  4),  and  program  control  is  passed  to  the  non-resident  routine 
which  is  In  the  overlay  area  by  starting  Task  4.  Upon  completion  of  the 
non-resident  routine  4  terminates  Itself  and  becomes  dormant. 
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CHARACTER  CHARACTER  SYMBOL  SYMBOL 

FOR  TRACK  FOR  WHEEL 


FIG.  18  CHARACTER/SYMBOL  GENERATION  FOR  CLASSIFICATION  SENSORS 
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ALL  DATA  BLOCKS  ARE  OF 
EQUAL  MEMORY  LENGTH 


DATA  BIT  POSITIONS 


DATA  BLOCK  1 
80  8-BIT  BYTES 
(640  BITS) 


1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 


The  execution  and  operation  of  the  non-resident  programs  or,  for  that 
matter,  any  other  task,  in  no  way  Interferes  with  the  processing  of  incom¬ 
ing  data  from  the  tactical  situation  simulator  or  outputting  to  the  re¬ 
corder.  This  aspect  is  covered  under  the  discussion  of  operation  of  the 
real  time  operating  system. 

EDIT  Routine  (EDIT) 

The  EDIT  Routine  is  a  disc  overlay  program  that  enables  the  operator 
to  create  and  modify  the  sensor  administration  file.  Through  the  tele¬ 
type,  the  operator  can  activate,  deactivate,  or  modify  existing  sensor 
records  in  the  file  and  also  activate  or  deactivate  entire  receiver 
channels.  Data  entered  for  each  sensor  in  the  Administrative  File  is  as 


follows: 

a.  Activate  (A)  or  Deactivate  (D)  status  ST 

b.  Sensor  Channel  and  Identification  Number  RID 

c.  Recorder  Number  and  Pen  Position  RPP 

d.  Type  of  Sensor  TYP 

e.  East  and  North  UTM  coordinates  EAST-NORTH 

f.  Array  Number  AR 

g.  Date  Sensor  was  Deployed  DDPD 


When  the  EDIT  Routine  is  run  to  completion,  a  new  active  sensor  file 
is  created  in  core  (located  in  the  common  data  base)  and  the  entire  sensor 
file  is  transferred  to  a  disc.  This  file  contains  all  active  and  deacti¬ 
vated  sensors.  (A  deactivated  sensor  is  one  which  is  invisible  to  the 
system  for  processing.)  The  channel  indicator  will  be  set  to  indicate  the 
status  of  the  receiver  channels,  which  will  be  set  by  the  input  processing 
task  (Task  3).  The  EDIT  Routine  also  calculates  the  coordinate  scale  from 
the  UTM  coordinates  of  all  the  active  sensors  and  scales  of  the  CRT  dis¬ 
play  appropriately  for  the  mapping  of  the  sensor  field. 

The  Administrative  Routine  (ADMIN) 

The  ADMINistrative  Routine  is  a  disc  overlay  program  that  allows  the 
operator  to  list  on  a  peripheral  device  either  the  entire  or  any  portion 
of  the  sensor  administrative  file  on  disc.  This  allows  the  operator  to 
display  the  data  for  any  sensor  or  groups  of  sensors  to  any  of  the  peri¬ 
pheral  devices  (CRT,  line  printer  or  teletype).  The  operator  has  the 
following  display  modes  of  operations  for  listing  sensors: 

1.  All  sensors  in  the  Administrative  File 

2.  All  active  sensors  in  the  Administrative  File 

3.  Any  particular  sensor  or  group  of  sensors 


4.3 


4.  .Ml  sensors  within  specified  UTM  coordinates 

5.  Ml  active  sensors  within  specified  UTM  coordinates 

When  the  CRT  is  selected  as  the  output  device,  (Figure  20),  the 
sensors  are  listed  on  two  sides  of  the  screen,  split  screen  fashion.  This 
permits  a  maximum  of  43  sensors  to  be  displayed  at  any  time.  If  there  are 
mere  than  43,  the  routine  will  queue  the  operator  if  the  rest  are  to  be 
displayed.  When  the  line  printer  is  selected  as  the  output  device  (Figure 
21),  a  heading  is  printed  and  the  list  outputted.  When  sensor  activations 
enter  the  system  during  this  mode,  they  are  processed  to  completion 
immediately,  and  the  activations  are  listed  to  the  line  printer  upon 
completion  of  outputting  the  Administrative  List. 


ACTIVation  Routine 

The  sensor  ACTIVation  simulation  routine  is  a  disc  overlay  program 
which  generates  sensor  activations  and  enters  them  into  the  system.  This 
input  is  the  same  as  if  an  actual  activation  occurred  at  the  receiver 
inputs.  Thus,  the  simulation  of  any  sensor  report  can  be  easily  accom¬ 
plished  for  software  testing,  demonstrations,  et  cetera. 

The  program  can  produce  either  classification  or  detection-only  re¬ 
ports.  To  enter  the  data  one  needs  only  the  RID  (Receiver  -  ID)  number 
and  the  desired  classification  (if  a  classifier). 


For  multiple  activations,  one  has  to  enter  the  data  separated  by 
commas.  This  will  time-tag  all  entered  data  at  the  identical  time  of 
entry.  An  example  of  program  operation  is  as  follows: 


Command 
ACT  IV 

irk 

121 

kk 

131-2 

121,  131-2,  121,  141 
** 

END 

F.ND  ACT IV 


Explanation 
Call  Program 
Program  Ready 

Output  Activation  on  Sensor  121 
Program  Ready 

Output  Activation  and  Classification  2 

Output  many  Activations 

Program  Ready 

END  Program 

Normal  Program  End. 
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*  ADMINISTRATIVE  FILE 


RID 

TYP 

EAST 

NORTH 

RPP 

AR 

ST 

DDPD 

101 

SFE 

04000 

50000 

111 

00 

A 

1019 

102 

SFE 

04000 

49500 

112 

00 

A 

1019 

103 

SFE 

04000 

49000 

113 

00 

A 

1019 

104 

SFE 

04000 

44000 

116 

00 

A 

1019 

105 

SFE 

04000 

43500 

117 

00 

A 

1019 

106 

SFE 

04000 

43000 

118 

00 

A 

1019 

107 

SFE 

04565 

42935 

119 

00 

A 

1019 

108 

SFE 

04920 

42581 

120 

00 

A 

1019 

109 

SFE 

04000 

38000 

123 

00 

A 

1019 

111 

SFE 

04000 

36700 

125 

00 

A 

1019 

112 

SFE 

04000 

32000 

130 

00 

A 

1019 

1 13 

SFE 

04000 

31500 

131 

00 

A 

1019 

114 

SFE 

04000 

31000 

132 

00 

A 

1019 

115 

SFE 

04000 

30500 

1 33 

00 

A 

1019 

164 

SFE 

04000 

37350 

124 

00 

A 

1019 

225 

SFE 

21000 

48000 

150 

00 

A 

1019 

226 

SFE 

21000 

47350 

151 

00 

A 

1019 

227 

SFE 

21000 

46700 

152 

00 

A 

1019 

228 

SFE 

21000 

37500 

154 

00 

A 

1019 

229 

SFE 

21000 

37000 

155 

00 

A 

1019 

231 

SFE 

20500 

37000 

157 

00 

A 

1019 

232 

SFE 

20000 

37000 

158 

00 

A 

1019 

RID 

TYP 

EAST 

NORTH 

RPP 

AR 

ST 

DDPD 

2.  w*c* 

SFE 

2 1 000 

32500 

160 

00 

A 

1019 

234 

SFE 

21000 

32000 

161 

00 

A 

1 0 1  9 

235 

SFE 

2 1 000 

31500 

162 

00 

A 

1019 

236 

SFE 

21000 

31000 

163 

00 

A 

1019 

264 

SFE 

21000 

36500 

156 

00 

A 

1019 

537 

SFE 

12250 

33750 

166 

00 

A 

1019 

538 

SFE 

1 3000 

33750 

167 

00 

A 

1019 

539 

SFE 

13750 

33750 

168 

00 

A 

1019 

541 

SFE 

13000 

33000 

170 

00 

A 

1019 

542 

SFE 

13750 

33000 

171 

00 

A 

1 0 1  9 

543 

SFE 

12250 

32250 

172 

oo 

A 

1019 

544 

SFE 

13000 

32250 

173 

00 

A 

1019 

545 

SFE 

13750 

32250 

174 

00 

A 

1019 

564 

SFE 

1 2250 

33000 

169 

00 

A 

1019 

616 

SFE 

1 9500 

57000 

140 

00 

A 

1019 

617 

SFE 

20250 

57000 

141 

00 

A 

1019 

618 

SFE 

2 1 000 

57000 

142 

00 

A 

1019 

619 

SFE 

19500 

56250 

143 

00 

A 

1019 

621 

SFE 

2 1 000 

56250 

145 

00 

A 

1019 

622 

SFE 

1  9500 

55000 

146 

00 

A 

1019 

623 

SFE 

20250 

55000 

147 

00 

A 

1019 

624 

SFE 

21000 

55000 

148 

00 

A 

1019 

RID 

TYP 

EAST 

NORTH 

RPP 

AR 

ST 

DDPD 

664 

SFE 

20250 

56250 

144 

00 

A 

1019 

* 

ADMIN  FILE 

COMPLETE 

* 

FIGURE  21.  TYPICAL  ADMINISTRATIVE  FILE  LINE  PRINTER  OUTPUT 


Scenario  EDIT  Routine 


The  SCeaario  EDITor  performs  three  functions: 

a.  Read,  check  and  pass  geometry,  object,  or  sensor  data  to  Task  6. 

b.  Check  for  current  valid  data  files  in  Task  6  and  output  the 
values  to  the  operator. 

c.  Execute  the  Task  (S  Tactical  Situation  Simulator  algorithm. 

1.  Enter  Data.  Data  entry  to  the  algorithm  is  done  by  means  of 
prepunched  paper  tapes  which  have  the  desired  geometry,  object,  or  sensor 
data  to  be  used.  The  program  uses  a  specially  written  driver  on  high 
speed  paper  tape  reader/punch  to  read  in  the  data  tapes.  When  entering 
data,  all  initialization  required  for  the  specific  data  files  is  performed 
as  well  as  format,  sync,  and  data  record  checks. 

2.  Check  Data.  The  previously  entered  tape  numbers  for 
geometry,  object,  and  sensor  data  are  checked  and  outputted  to  the 
operator. 


3.  Execute .  All  pertinent  system  and  Task  6  data  are 
initialized.  The  proper  flags  are  then  set  and  the  program  is  exited  to 
allow  the  real  time  operating  svstem  (RTOS)  to  start  the  Task  6  tactical 
situation  simulator  algorithm. 

TASK  5  -  Command  Directory  Task 

The  function  of  Task  5  is  to  read  from  disc,  a  directory  file  of 
valid  names  used  to  call  the  non-resident  programs.  Once  the  list  is  read 
into  memory,  the  operator  may  select  one  of  the  non-resident  programs  to 
be  implemented.  This  is  accomplished  by  the  operator  entering  the 
program's  name  (Example:  EDIT).  Task  5  searches  the  directory  for  the 
program,  EDIT,  and  its  corresponding  location  on  the  non-resident  disc 
file.  Once  the  program  and  Location  have  been  found,  Task  5  loads  the 
appropriate  program,  in  this  example,  EDIT,  into  the  operator  processing 
task  (Task  4)  overlay  area.  Aftpr  the  program  is  loaded,  Task  5  starts 
Task  4,  thereby  giving  control  to  the  operator  who  can  now  use  the 
non-resident  program.  In  the  event  an  operator  enters  the  name  of  a 
non-resident  program  which  does  not  exist  In  the  directory,  an  error 
message  will  be  logged  to  the  teletype  by  Task  5. 

TASK  6  -  Tactical  Situation  Simulator  Algorithm  Operation 

The  Task  6  algorithm  is  started  by  a  non-resident  program  (SCEDIT) 
which  also  edits  and  checks  data  (Figure  22).  Once  started,  it 
initializes  several  parameters  in  the  data  and  pointer  files,  sets  CRT 
constants  and  several  general  operating  register  values.  Then  it  proceeds 
to  a  time  check  routine.  Here,  the  algorithm  time  is  generated  by 
comparison  to  the  real  time  clock  interrupt  count.  If  the  required  count 
has  not  elapsed,  the  program  waits  and  returns  to  the  scheduler.  Once  the 
required  count  has  elapsed  (from  the  previous  time,  approximately  500 
milliseconds),  the  current  state  of  the  svstem  Is  updated. 

r 


FIG.  22  TASK  6  SIMULATION  PROGRAM  FLOW  DIAGRAM 
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The  system  update  relocates  each  object  to  its  new  position  based  on 
the  exact  inhibit  time  value  for  the  current  algorithm  period,  the  object 
speed,  and  the  track  which  the  object  is  following.  The  distance  between 
each  object  and  sensor  is  calculated,  and  the  resulting  probabilities  and 
classifications  for  each  sensor  are  modified,  if  required. 

Once  all  the  objects  have  been  checked  against  each  sensor,  the 
program  looks  for  activation  threshold  conditions  of  each  sensor.  An 
activation  will  result  whenever  the  summed  probability  of  detection  for  a 
given  sensor  exceeds  a  threshold  value.  Classification  is  determined  from 
the  dominant  target  which  perturbed  the  given  sensor  for  that  period. 

After  all  the  sensors  have  been  checked  as  to  their  activation 
condition,  the  algorithm  passes  the  activation  data  to  Task  3,  starts  it, 
and  goes  into  the  wait  state,  ’■/hen  it  is  finished  waiting,  it  is  reacti¬ 
vated  and  the  entire  process  starts  all  over  again. 

The  end  of  the  program  execution  occurs  when  all  the  objects  reach 
the  end  of  their  respective  tracks.  At  the  end,  a  message  is  printed  to 
alert  the  operator  to  the  fact. 

General  Description 

The  algorithm  basically  functions  as  a  discrete  state  system.*  A 
general  expression  of  the  describing  state  equations  is  as  follows: 


0t  =  fi  (G,0t_ 

1> 

(1) 

(Bl) 

si  =  f 2  <si-l. 

0i> 

(2) 

(B2) 

where  0  is 

the 

object 

state  matrix,  S  is 

the 

sensor  matrix, 

G  the  geometry 

functions , 

and 

i  the 

current  state.  The 

fl 

and  f2  are  state 

transition 

functions . 

The  current  object  state  0^  is  functionally  determined  in  (Bl)  by  the 
geometry  function  G  and  the  previous  object  state  0^_j.  Then  the  current 
sensor  state  Sj  is  determined  in  (B2)  from  0^  and  S^.i,  the  previous  sensor 
state.  Sj  is  interpreted  and  the  appropriate  actions  taken  until  the  next 
operation  (Bl)  is  begun.  Note  that  the  operations  of  fj  and  f2  are  done  in 
discrete  time  intervals,  which  can  be  varied  depending  on  the  computer 
speed. 


The  three  state  variables  which  define  the  system  are  described  by 
(1)  geometry  (track)  parameters,  (2)  object  parameters,  and  (3)  sensor 
parameters.  The  basic  characteristics  of  each  are  defined  before  the 
execution  of  the  program,  although  certain  items  may  be  changed  during 


1  A  discrete  state  system  is  a  collection  of  state  variables,  the  value 
of  which  at  any  instant  of  time,  determines  the  state,  or  output,  of 
the  system. 
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execution.  Thus,  the  operator  merely  initializes  the  state  equations  with 
data  from  (1),  (2),  and  (3)  above  and  starts  the  program.  Once 
initialized  with  all  three  sets  of  data,  the  system  does  not  need  to  be 
reinitialized  unless  it  is  desired  to  change  one  or  more  of  the  data 
groups . 


APPENDIX  C 
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0 1  1ER 

SVC 

2,  HA  I  T 

L  HARAl  TEk 

OOo  v  rv 

4100 
00  Soft 

B 

rexc hk 

OOoGR 

4  S' 10 

00 

i_H 

P  T  ft  <  ft  F  T  ft 

LUAB  RFAP  POINTER 

0 1  1  oft 

OOC'L  R 

4010 

0 1  1  SR 

ST  A 

ft'  Tfti  HF'  T  K 

Z'L  T  fcUUAu  TO  WRITE  POINTER 

00  70K 

4010 

0 1  1  SR 

STh 

F'TR,  BUr  ST 

3  TURK  I  N  T  u  F  AR  A  BLOO 

007-1  r\ 

1  A  1  0 
00 4  F 

Aft  I 

P  T  ft ,  7  V 

INC  Tu  tNP  OF  BUr  r  £r\ 

i.)u  /  •:  R 

40 1  0 

01  14ft 

=•1  hi 

F'TR,  BuFENR 

3 T URc.  e.NBInG  Eur  F £R  APL'RF  53 

0  0  7  C  R 

So  1  1 

A 1 1. 

F'TR,  1 

1 Nft R  TO  NEXT  BUFFER 

O07r  R 

45 1 0 
<  j  1  1 U  R 

CLH 

P TRi  P  I  NAi _ 

ARF  WE  Pm3T  LAr.T  BUFFER 

0.;>.£:_  f; 

S  1 1-3 

ONES 

STORE 

I F  NC<  T  >  i*  T  OR  r.  I  T 

O0o*i  F\ 

Co  i  o 

OOOOF 

uftl 

F'TR,  RO'F.Ki.r 

E<  Sr-  RE- IN  I  TAi .  I  Zt  POINTER 

O'j-l'bK 

40 1 0 
Oil  oR 

s  r  Oft.  ft 

T  fti 

F'TR ,  ft'F' T R 

•f. T OR'c  POINTER  FOR  TASft.  3 

UOoC  k 

F 1  1  0 

01  OER 

ft  ft  i  i  £ 

svc 

1 ,  wk  i  Bl(F 

wh  ]  i  F  ]  IJ  KbL  UKuc.R 

OU  :M/r\ 

4300 
0)1  OR 

LH 

ftO, ST AT 

GET  STATUS:  IN  ftO 

OO 

4230 

OOECR 

BNZ 

ERROR 

IF  NUT  O;  BRANCH  TO  EKRuE  RC 

00  -'-'OR 

£  1  30 
0000 

EO-J 

SVC 

3.  0 

003  C  R 

C  330 

INI  T  Al . 

LH  I 

R3, LASTBF 

LOAN  L.A3 T  BUFFER  ADDRE 53 

OOOOF 

OOhOR 

C  A  30 

AH  I 

ft 3,  SO 

INC  ft  TO  BUFFER  AREA  END 

*.>050 

OOA4R 

4030 

0 1  1  OR 

STH 

R3#  F  I  NAi 

STORE  FINAL  BUFFER  LOCATION 

ooasr 

1  &  1  0 
001:... ft 

LH  I 

R  1  i  R Drv )  -Ur 

SET  ftp TR  TO  START 

00  A  L  R 

40 1 0 
011  1ft 

STh 

ft  1 1  BUr  3  T 

oo r  >m 

40  1  0 

STH 

R 1 ,  Rf-'Tft 

OF  BUFFER 

0 1  1  Oft 

OOB*tR 

C  A  1 0 
004F 

AH  I 

ft  1  ,  7v 

INCH  TO  ENH  OF  BUFFER 

OOBorv 

4010 

01  14R 

STH 

ft  1  ,  BUFENF i 

•3TuRr  Buffer  ending  adpf»\ 53 

o.i  c:  r 

E  l  1 0 

0 1 0£  R 

SVC 

1 ,  HR  I  EOF 

001  OR 

4  SO'.) 

<;>  i  i  of. 

LH 

ft..)  i  S  T  A  T 

uol  -tf\ 

42  I..) 
00£i.'  ft 

BNZ 

EftROft: 

* .>o»  ’  R 

os  i  o 

LH  I 

ft  1  >  ft  -.  -r\(  Or’ 

’:P"  i  Ur'  But  Ft  R 

OUAAR 
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THF  RflAL 

RECORDER 

t  ask 

PAGE 

OG'G  G  R 

40 1  0 

01  1  2ft 

STH 

Rl, EOF ST 

Ov  DOR 

40 1  0 
01  1  oft 

STH 

R 1 >  RP T  R 

ADDRP  y  y ci  y  T  O  0  U  T  r '  U  T 

G>G>D4R 

G  A 1  0 
00 4  F 

AH  I 

R 1  /  7  V 

BLANKS  FUR  RECORDER 

OODoK 

40 1 0 

S 1  ri 

Rl ,  EoFEr-iO 

GENERATED  IN TERROR T 

0 1  1 4f\ 

00  D>.  R 

£  1  1 0 

0 1  Of  ft 

SVC 

1  i  WR  I  BUr 

Oe.NE.RATt  THE  FIRST  IN  TERR 

OOeOR 

4  GOO 

0 1  1  Oft 

LH 

R0»  STAT 

FROM  RECORDER 

OOc.  -r  r\ 

4  j  20 

BNZ 

ERROR 

OOE'"  R 

U'.'COfV 

4  'j-i.iij 

B 

EO.J 

OO  FoR 

-* 

•* 

O'.'EL  r 

E  1  20 

0  1  OAR 

ERROR 

SVG: 

2.  UNPACK 

UNPACK  ERROR  MESSAGE 

GOr  Of\ 

E  120 

OOF  2ft 

SVG: 

J.>  ERrvhi.O 

»’>«0F  4r\ 

E  1  50 
0000 

SVC 

3 ,  0 

* 

* 

OOr  oR 

000  7 

t  RRTiSG 

DC 

X  00G>  7 

OOrAR 

00  OS 

DC 

14 

OOF  i.  R 

49  2  F 

DC 

L  I/O  tKKOR 

4F20 

4552 

524F 


;U 

0 1  R 

STATUS 

DS 

4 

■* 

» 

0 1  OAR 

0006 

ijnpagk 

DC 

X  0006 

0 1 OG  R 

0 1 06R 

•» 

DC 

STATUS 

0 1  'Of  R 

3Soi 

WR I PUP 

DC 

X  3S0 1 

WRITE  A  SC I  I 

O  1  1  G>R 

S  TAT 

DS 

y 

01  1  2R 

O'.*'.  AF. 

DUFST 

DC 

Rf.R  FUF 

0 1  1  4  R 

0000 

BUF  F  NfJ 

DC 

0 

01  16R 

01  1  2R 

RP  T  R 

DC 

RDRfiJr 

0 1  1  SR 

0000 

WF*  T  K 

DC 

0 

0 1  1 AR 

0000 

THfiFLG 

DC 

0 

0 1  1  G  R 

0000 

F  I  f'lAl. 

DC 

0 

* 

01  1FR 

OOOD 

WAI  r 

DC 

X  OOGip 

G>  1  2'G'ft 

0000 

DC 

X  00G>0 

0  1  2  2  R 

000 1 

DC 

X  OOG'  1 

G>  1  2  4R 

END 
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OOOOft 

ENTRY 

RDINIT,  THf'-tDVR 

OOOOft 

EXT  RN 

ISROVRi TLBftOR, 

L  IOTRM,  THMFlG'i  I  u£ X  I  T 

0000ft 

EXTftN 

■» 

X 

TCETAF: 

* 

*  THIS  IS  The 

DRIVER  INITIA* 

12  AT  ION  ROUT  INF. 

*  1 2- ft  INT  I  :£•  EN  TEft:K  D  THROUGH  A 

SINT.  THIS  ROUTINE  ENABLES  ThF 

*AND  SETS  UP 

THE  I SR  ADDRESS 

OOOOft 

4 

THMOVR  ECU 

■» 

OOOOft 

DEEO 

01  OAR 

I '3ft  I  NT  IX 

DEV,  ENHwB 

ENABLE  INT,  HALFWORD  MODE 

000 4  ft 

2  Oft  9 

S3- ft 

DEV#  S T A T 

GET  STATUS 

0006ft 

03  40 
000 1 

THI 

stat,  do 

IS  DEVICE  UNAVAILABLE? 

OOOAft 

2337 

BO'S 

DftVUAV 

y£Si  BRANCH 

OOOCft 

07AA 

XHR 

ftA,  ft'A 

SET  CLOCK 

OOOE  ft 

9A6A 

W  0  ft 

ft'6i  ftA 

HIGH 

00 1  Oft 

CSFO 

002:4ft 

LHI 

ft F,  I SR 

SET  A DDRS  TO  ISR  ROUT  INF 

Oo  1  4ft; 

4300 

00 1 0 

& 

1  6  (  OL  D  ) 

001 :5ft 

CW'v'O 

AO  OO 

DEVUAV  LHI 

STAT,  X  4000 

SET  STATUS  TO  DU 

00 1 CR 

40-0 

0026 

STH 

STAT,  3SI0CB) 

STORE  In  DCB 

0020ft 

DFftO 

0 1  OB  ft 

oc 

DEV, DISARM 

DISARM  INT 

0024ft 

C3FD 

0014 

LHI 

RF,  2(0  <  DC  0 ) 

SET  A DDRS  Tu  IGNORE  INT 

0020ft 

2401 

LIS 

DOB,  i 

002AR 

6400 

OOOOF 

atl 

OCR, LlOTftM 

002ft  ft 

2701 

SIS 

DCB,  1 

0030ft 

4300 

00 1 0 

B 

* 

16 (DCS) 

RETURN  AND  SAVE  REGS 

* 

*  THIS  ROOT  INF  MAKES  THE  RECORDER  TASK  ( THMROR  >  READY  WHEN 

*  IS  RECEIVED 

FROM  THE  RFC ORDER  SIGNALING  THAT  IT  IS  READY 

*  NEW  DATA 

•* 

O'.*  ^4ft 

* 

I  SR  ECU 

* 

UO  ::4ft 

DEFo 

01  OCR 

OC 

DFV, DISARM 

01  r-AKf'i  /  N  TEhfyUr  T  r* 

003SR 

483C 

LH 

SI  AT  ,  6 (  TCB ) 

LOAH  T  A  it  ■f-rATUx. 
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THFftKf'L  RhCORDtR  DRIVER 
0006 


0026  R 

C590 

CLHI 

ST AT, X  SOOO 

OuknAn  T 

SOOO 

004 On 

42  on 

00 1 0 

ENF 

1 6 ( DCS ) 

NO,  RETURN 

004  4 R 

4SvC 

00 1 2 

LH 

STAT,  1 S  <  TCE  . 

SF  T 

004 SR 

409  C 
00.  0 

STH 

STAT,  32 <  TCE-  • 

CURftEH T 

004L  R 

4S9C 

00 1  \ 

LH 

STAT, 20 (. TCE' 

FSW  T  0 

00  6  OR 

40  '0 

STh 

STAT, 34 ( TCE' 

IN1TIA  PSw 

002  :• 

00 5 -r  ft 

Oft 

SHR 

ft  9,  ft  9 

TASK  STATUS 

006  R 

40:  L 

STh 

STAT,  6(  TCE> 

zero  kv 

000  j. 

O'J  t'r  lR 

OEEO 

oc 

DE  V*  E  NHWCi 

ENm^LE  I NT ERROR I S 

0 1 07;.  \ 

00:»E  R 

24  ft  1 

L  I  S 

DC  Eft  1 

00 6 OR 

1 4  ft-.' 

atl 

DC  ft  L  I  uTftr'i 

002L  ft 

0064  R 

27Di 

S  I 

DL  ft  1 

0066ft 

4  Sol* 

00 1 0 

* 

ft: 

1  L  DL  E  > 

KL 1  URN 

* 

-4- 

■*  T  H  I  :•  IS  T  HE 

driver  For  the 

T  rit.Kr  1h<  RF  C  ORDER.  IT 

IS  CAU  ELI 

* 

# 

0000 

RO 

EOU 

0 

000 1 

R1 

EL'U 

1 

0002 

ft  2 

EUU 

2 

000-3 

R  3 

EOU 

S’ 

0004 

R4 

Ei.:,U 

4 

000  -• 

RS 

EOU 

C 

0006 

ft  ft 

EuU 

6 

000  7 

R  7 

EL'U 

7 

000-3 

ft  3 

EUU 

:S 

OoO  ? 

iinr 

E'."  i 

9 

000  9 

R 

EOij 

9 

OOOA 

ft  A 

EL'U 

10 

OOOA 

R  1  0 

EUiJ 

10 

004' ft 

ft  ft 

El 'Ll 

1 1 

04>0  1 

DU 

EOU 

1 

00  oc 

TC  ft 

EU'J 

1  2 

GOOD 

DU  ft 

EL'iJ 

1  J 

000 £ 

DEV 

EUU 

14 

ooof 

Rf 

EL'U 

1ft 

00  3  S 

WRI  ft 

EL’IJ 

X  33 

* 

006mR 

ftOIMI T 

EL"J 

o  OoOR 

4--:  '•;> 

<_>' 

a; 

LH 

R’  O  T  r  ir  L  O 

IK  NO!  FIh:0  TINL  C 

•Rmiilh  To 

OOoF  K 

ftflZ 

R f'R  ,..*,v R 

K  OR  R  v’R 

O'.'mOK 


£  t 
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Dft I VEft 

PAGE  ' 

00  72  ft 

2401 

LIS 

ft  10.  1 

SE1 

THHFLG 

007  4ft 

40  AO 

006C  ft 

STH 

RIO.  THMFLG 

00  7 SR 

osc  2 

LHft 

T CD.  ft? 

LOAD 

TCB,  DOB,  DEV 

O0  7  Aft 

90CS 

Sftl  -'S 

ice.  s 

007CR 

4  so; 

LH 

T  CD,  TCB TAB t TCB> 

GET 

T  C B  ADORE S S 

OOOOF 

OOSOR 

OSD  1 

LHft 

DC  B  ftl 

A  DDR 

FOR  EVENTOAI  ST Oft AG 

00  *2  ft 

OSES 

LHft 

DEV,  ft6- 

IN  Di 

SB  REGS  AREA 

00S4R 

CSr  0 

0000ft 

LHl 

ftp ,  I  SR I N T 

LOAD 

A DDR  FOR  I PRINT 

OOSsR 

csso 

LH  I 

ft' S'.  X  4000 

4000 

OOSL'R 

959;f; 

EPS  ft 

ft '-ft  ftS 

riASp 

I N T .  EXTERNAL 

OOc'Eft 

DO  20 

00 1  c 

STH 

ft?,  28 1 DC B ) 

SAVE 

REG'S  F Oft  I  SR  I N  T 

0092ft 

E  20 1 

S I N  T 

01  DEV) 

GO  T 

.<  I  SRI  NT  ROUTINE 

0000 

0096ft 

95S"-V 

EPSft 

ft  S',  ft  9 

009 c  ft 

4S7D 

0026 

LH 

ft  7 ,  SS ( DCP i 

LOAD 

S  T A  T OS  FROM  DC B 

0090ft 

4S00 

B 

I OE <  I  T 

Ex  I  T 

DRIVER  INITIALIZE 

OOOOF 

* 

* 


OOAuR 

O  c  '.'r  - 

# 

ROROvR 

LHft 

RS,  ft  4 

LOAD  FlJNC  T  AND  LO 

00 A  'N 

90  C' 

Sftl .  3 

fts,  S 

ISOLATE  FUNCTION 

OOA4R 

C5o0 

00 

CL  HI 

RS, WRITE 

IE,  IT  A  Wft  I  T  F 

OOASR 

42  '50 
OOG&R 

BNF 

I L  FO NO 

NO,  BRANCH 

00  AC  ft 

SSft 

ft 6 , ST AT 

Gt  T  S I  A  T  US 

OOAEft 

C390 
000 1 

THl 

S  T  A  T  ,  DU 

IS  CiE VICE  UNAVAIABlP 

UOECiR 

4250 
OOC  OR 

BNZ 

DL VNAV 

YES  BRANCH 

OOEcR 

2  ‘3  09 

* 

BS 

OUTPUT 

BRANCH  TO  OUTPUT  ROO f  I 

* 

* 


OOBSR 

CS70 

0000 

ILFUNC 

LH  I 

R7,  X  C 000 

o<  -rc  ft 

4300 

009ER 

B 

I OE  X  I  T 

* 

* 

OOC  C»ft 

CS7U 

AOOO 

DEVNAV 

LH  I 

ft 7,  X  AOOO 

SET  SThTuC 

T  0  DO 

OOC  4ft 

4  SCO 
OOC  t  ft 

* 

B 

I OL x  I  T 

BRANCH  TO 

EX  I  T 

* 

* 

C'R 

4  -  TO 

o» » r  ^  v  r 

LH 

RS,  4(R.  O 

ST ALT  ADR 

Of  UP  I  T  t.  I 

.-r  7  t 

S6 


PAC'h. 
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IJOL  L  K 

0004 

0700 

XHR 

RO.  RO 

OOCF  K 

CSAO 

LHI 

RlO, 12S 

00D2R 

00  SO 
4SB0 

LH 

RB, X  2EA ' 

<X>£>ofi 

02  FA 
45BO 

SYNC 

Cl  h 

RE, X • 2EA ■ 

OOD'  iR 

02F  A 
4330 

BE 

Sync 

QOLH  R 

00D6R 
OF  SO 

oc 

R6, DISARM 

OoE  :R 

010BR 

2302 

BS 

00  T 

00  £  *>  R 

26  5  1 

OUT  1 

A  IS 

R-5,  1 

OOtcR 

0395 

OU  T 

LB 

Rv,  0 1  R5 ) 

OOEk'R 

0000 
c  7 

XhT 

R"9,  X  1  If 

OOF  y  K 

oo  l  r 

9 

WDR 

R'6,  R  9 

OOF  vR 

069 A 

OHR 

R'9,  RIO 

00  r  K 

9  A'-.  9 

WE'E 

R6,  R’9 

OOF  4R 

020  2 

STB 

RO, 0 ( R5 ) 

OOF  vR 

0000 

450  S 

CLH 

R5, 6(R 3) 

OOF  L  R 

0006 

4230 

BNF. 

OUT  1 

0 1 OOR 

00E4R 

0777 

XHR 

R  7,  R7 

0102R 

DC  60 

OC 

Rs-i  ENHUD 

0 1 OfcR 

0 1  OAR 
4300 

B 

IOEXTT 

0 1  OAR 

00C6R 
6.0  CO 

ENHUD 

DC 

X  60C0 

0 1  OL-.R 

D I  SARA 

ECU 

ENHWD+ 1 

0 1  OCR 

END 

CLUCK  I 3  7  TH  BIT  UF  HALFWORD 
TO  SYNC  CLOCK 
SO  THAT  output TINY  starts 
AFTER  REAL  TINE  CLK  INTERRUPT 

LOAD  BYTE 

confemen  t  for  outfu  r 

OUTPUT  CHAR 

add  clock  to  char 

OUTPUT  BYTE  PLUS  CLOCK 

ZERO  EOF  LOC  FROM  WHICH  CHAR  WA 

IF  60  CHAR  HAVE  NOT  BEEN  OUTPUT 

BRANCH  TO  OUT  1 

RETURN  TO  USER 
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LINE  PRINTER  TASK 
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# 


PAGE 


* 

•it 

■it 

•» 


LIME  F'  FR  I  N  T  E  fJ  1  FR  £.  « 


REWRITTEN  AND  DEBUGGED  BY 
RICH  MARTI  NO  $■.  JOE  KARAKOWSKI 


OOOQR 

EXT  RN 

LPFLAG,  I NINON 

OOOOrx 

EXTRN 

CORSEC,  CURNUM. 

INI SEC. DBOFFl , DBOFF2 

OOOOR 

EXTRN 

SAHLOX.  £AHI  UY. 

eAHRN.  3AHSZE 

OOOOr\ 

EXTRN 

HAHTBR,  SAHTIM, 

3 AHT  yp 

OOOOiS 

•#• 

ENTRY 

LNF'i  LNPTB 

*  LINE 

PRINTER  task  control 

BLOCK 

OOOOk 

LNPTB 

DS 

0 

UNUSED 

000.;.  R 

0000 

DC 

0 

PARAMETER 

OOOFiR 

DS 

UNUSED 

0OOi_  K 

0000 

DC 

0 

NO  TELL  BUFFER 

00  OE  R 

0000 

0062 

04C6 

0000 

DC 

0.  X  62 • ,  X- 4 Co ' 

, 0  LO  0-3 

00 1  cR 

0000 

0000 

0000 

0000 

DC 

0.  0.  Oi  0 

LO  4-7 

001ER 

0000 

0000 

0000 

0000 

DC 

0.0.  0.  0 

LO  3-11 

002/.R 

oooo 

0000 

0000 

0000 

DC 

0.  0.  0.  0 

LO  12-15 

002P.R 

•if 

DS 

32 

REGISTER  SAVE  ARF.A 

0000 

AHRN 

EOU 

0 

0004 

AHT  YR 

EOU 

4 

000 

AHL.OX 

EOU 

y 

00 1  0 

AHLOt 

ECU 

16 

0017 

AH  T  I M 

EOU 

7 

00 1  £ 

AHTBR 

EOO 

30 

* 

0007 

NOPuF. 

EOU 

7 

000 1 

CSEC 

EOO 

1 

0002 

CNUM 

EOO 

y 

000  3 

CBUF 

EOO 

o 

0004 

BlJFA 

EOO 

4 

000m 

RIO 

EOO 

10 

000 B 

Rl  1 

EOO 

1  1 

OOoC 

R12 

EOO 

12 

GOOD 

Rl  3 

EOO 

13 

OOGE 

R  1  4 

EOU 

14 
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-  LINE  PRINTER  TASK  FOR  THE  SENSOR  MONITOR  SET 


000 r 

R 1  5 

EQU 

15 

000 

WORK 

EQIJ 

000  _• 

RS 

EQU 

cr 

* 

00  GO 

ZERO 

EQU 

0 

00 1 F 

POENA X 

EQU 

30 

0003 

OMAX 

EQU 

S’ 

900  o 

EOF 

EQIJ 

X  900:  S- 

•* 

* 


«  LINE  PRINTER  TASK  MAIN  PROGRAM 


00  4  E  R 

* 

LNP 

EQIJ 

■* 

00 4 r  R 

OBOO 

S  HR 

ZERO*  ZERiJ 

SET 

RFO 

4000 

OlFSR 

S  TH 

ZERO*  IGFLG 

SE  T 

FLAG  TO  NO  ERROR 

0  v J  S  ;R  4  S  i  0 


LH  CSEC,  INI'SEl  LOAD  INITIAL  SECTOR  OF  THE  FROORR' 


OOOOr 
005 SR  4320 

oooor 

005c  R  0520 
00  OS' 
00  S' OR  4  2  SO 
OOS'S'R 

006  4  R  0E22 
OOS'S'R  OS  50 
OOOOF 

UOS'AR  C  ->  1 0 
000 1 
OOoFR  2333 
00 7 OR  C830 
OOOOF 

00  7  4R 

0074  R  4S”?0 

oooor 

00 7 SR  4210 
OOS’S'R 

00 7 OR  OS:  70 
00 1 E 
OO'SOR  C890 
FEE  F 
00S4R  4090 
00  7 S-R 

OOSSR  2  1 29 
OOS'AR  4510 
OOOOF 

OOSE R  42S0 
0146R 

0092R  4520 
OOOOr 
009'C'R  422:0 
OOA  F> 

OO  "  1 1 K 

OO.-'AR  El  SO 


LH 

CLHI 

BL 

RE  INI T  SHR 
LDBUF  LH I 

THI 

BZS 
LH  I 

DONE  EQU 
CHK.SEO  LH 

E:M 

LH  I 

LH  I 

STH 

OHt  FlO  BPS 
Cl  H 

BNE 

CL  H 

BNE 

WAIT  ECU 
SVC 


0  NUf’i ,  ININOIM 

CNUM. OMAX 

LDBUF 

CNUM- CNUM 
CP OF , DBUFF1 

CSEO.  1 

DONE 

CBUF, DBUFE2 
■» 

WORK,.  LPFLAO 
CHK.FLO 

NO POE. POFflAX 
WORK, -1 
WORK, LPFLAO 
WAIT 

CSEO-,  CURSEO 
PACE  2 

CNUM,  OUPNOM 
OE 1  NX T 
* 

2,  INTPPK 


0  CURRENT  NUMDE  rv 

LOAD  CURRENT  E'OEFtR  AD0*~r 


load  l,  p.  flag  into  rf 

LOAD  REG  WITH  NO  ON  FAC-- 
LOAD  LINE  PRINTER  FLAu  WITH  -1 

BRANCH  IF  POSITIVE 
SECTORS  EQUAL  ? 


RECURD  NUME; ERE'  EQUAL 
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-  LINE  PRINTER  TA'SL  FOk  ThE  SENSOR  MONITOR  EE  T 


oo  **  EK 

020CR 

4  300 

B 

CHKSEC 

00 A  ■  K 

0074R 
OS’ 4  2 

OE VN/ T  LHR 

BOFAj CBUF 

ADD  TO  NUMBER  SINCE 

00A4R 

26  71 

NFXTRC  a is 

NOFGE»  1 

OOA-j-R 

CD  70 

CL  HI 

NOPOEi FOE MAX 

IF  LESS  NO  HEADING 

0  o  A  Ah 

00 1 E 
4320 

BNP 

SLFHD 

OOAt  R 

00*2  OR 
OB  7  7 

’2HR 

NOF'GE  .•  NOPOE 

OoBok 
00  BOR 

E  1  1 0 

HD-*VL-  eou 
SVC 

1 , HDRBLK 

WRITE  ASCII  AND  WAIT 

OOB4R 

02 1  2R 
4350 

LH 

R‘r< »  HDRBLK+2 

LOAD  STATUS 

00B3R 

0214R 
42  20 

BNZ 

I utRR l 

IF  ERROR  BRANCH 

OOl'L R 

0 1  SOR 
4000 

STH 

ZERO*  I OF LG 

reset  flag 

OOf_  OR 

01 F  SR 
0*32 

SKPHD  LHR 

R 1  1  ,  CHUM 

00C  2  k 

C  3  AO 

LH  I 

R  1  0>  2 AH'S  Z E 

OOL. 

OOOOr 

OC  a  a 

*  LINE  PR I N T £ f* 

* 

MHR 

<  EuFrER  FOR  HA  T  lf(0 

R  1  O .  R  J  U  L  OHr  »JT E  D I SF'  I  NT 0  BU! 

00  C  x R 

0A4B 

AhF; 

B'JF  A ,  Rll 

Oh  }  ADR'S  OF  DISC  RFC- 

OoC  An. 

24*2  2 

FORriA  1  RID  ( 
LIS 

R  I  D  > 

R  1  2 ,  S 

length 

00C C  R 

C  AT*  4 

LHI 

R  L  1-0  2  AhF.N  <  BoF  A  ) 

ORG I N 

00  DOR 

OOOOr 

C  SEG 

LHI 

Rl4,  LFBUF+AnRn 

00D4R 

02  SLR 
41F0 

BAL 

Rl5,  MVC 

OO  Don 

026  :-  F. 

24C3 

&  FoRi'iAT  T  YPE 
LIS 

(  Trr  > 

R  1  2.  S 

OODAR 

*2004 

LH  I 

Rl  SR  2AH  f  VP(BOFA) 

UODF  R 

00  OOF 
CSEO 

LHI 

R  J  4,  AHT  YF'+lF  B'  F 

0O£  *^R 

024 OR 

41F0 

BAL 

R 1 5.  MVC 

00c  3R 

02  X'  -K 

2' 412'--. 

*  FORMAT  EAST 
LIS 

1  X  X  X  X  X  X  ) 

R  1  2.  6 

OOF  3R 

C3D4 

LHI 

R 1  *•  >  fiAHLOX  (  BOF  A  ) 

UOtL  R 

000 OF 
CSEO 

LHI 

Rl 4, LPBUF+AHLOX 

OOr  OR 

0245R 

4 1 FO 

BAL 

R 1  5i  fIVC 

OOr  4R 

0266R 

24*1  o 

*  FORMAT  NORTH 
L  1 3 

i  (  <  v  v  v  t  v  > 

R 1  2 .  6 

OOF  :R 

c  c  d  • : 

LHI 

Rl  S,  2AHLO>  1  BUF  A  > 

OOr  AR 

O'.T'O  ‘ 
CSL" 

LHI 

Rl  4,  LPBUF  tAHLOi 
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- 

L 1  N.C 

PK I NTbR 

TASK  FOR  THE  SENSOR  MONITOR  SET  PAGE  4 

OOF  E  R 

024  CK 
4 1  F  0 

BAL 

R15.  MVC 

01  02  R 

0266  R 

24C6 

*  FORMAT  TIME 
LIS 

l  HHMMSS  ) 

R12.  6 

0 1 0  4  R 

C8D4 

LHI 

R 1 3 .  SAHTIM(BOFA) 

0 1  OSR 

0000 F 
C6E0 

LHI 

R14,  LPE:UF+AHTIM 

0 1  O'-  R 

vi  -•  *-r\ 

4  1 F  0 

BAL 

R15,  MVC 

0  1  1 '  r\ 

0266ft 

24C4 

#  FORMAT  TBR 

L  I S 

(  ) 

R12,  4 

Oil.  fi 

CSD-i 

LHI 

R 1 3 1  AH  T Eft  (  BL'FA  ) 

Oil ft 

OOOOr 

CoEO 

LHI 

R 1 4.  LFBUF+AHTBR 

0  1  1  Hrv 

02  6  ArC 
4  1 F  0 

BAL 

R15,  MVC 

01  1  r  R 

0266  F 

lpsvc 

ECU 

# 

01  1 F  R 

Ell  0 

SVC 

l.LF'BLK  write  ascii  and  wait  on  lo 

0  1  2'"R 

02  OC  ft 
4S50 

LH 

RS<  LF’BL.t  +2 

0126R 

02c  Ot  s 
4260 

BNZ 

1 0£RR2 

0  1  2AR 

01  to  ■ 

4000 

STH 

ZERO.  IOFlG  SE  T  FLAG’  TO  NO  ERROR 

012FR 

OIF  SR 
262  1 

A I S 

CNUM. 1 

0 1  6  oft 

4020 

STH 

CNUM, iNlNOM 

0 1 S  4  R 

005 AR 
C  520 

CLH  I 

CNUM,  CMA.X 

0 1 SSR 

0006 

4260 

BL. 

CHI.  SEC 

o  i  ?c  r 

00  7 4  R 
26  1  1 

AIS 

CSEC,  1 

0 1  3  Eft 

4010 

STH 

CSEC,  INI  SEC 

<0 142R 

OOboK 

4300 

B 

RE  I N I  f  fiRANL'H  Tu  RElNlTALlZt 

0 1  4  ft' 

0034  Fi 
CSf  1 

PAGE  2 

LHI 

R15i  1 (CSEC  ) 

0 1 4  OR 

0001 

4  OF  0 

CLH 

Rl5* CURSEC 

01  4ER 

008 C  R 
4  3  30 

BF 

GETNXT 

0152R 

00A2R 

CS40 

LHI 

BUFA, DSCBUF 

01  5  OR 

027AR 
45  1  0 

CLH 

C  E  L- »  0  P  £:  L  K  +  6 

0 1  5  AR 

0  -:6 
4360 

BE 

NEXTRC 

015FR 

00A4R 
40 1 0 

DOS  VC 

STH 

CSFC , DPBLK+S 

0 1  6 . .  R 

0  28  2  R 

DSC S VC 

EC'O 

4 

01 6/ ft 

t  1  1  0 

SVC 

li  OPEL*  Wk  I  1  l  RANDOM  AND  WAIT  ON  L 
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I 

I 


1 

! 

- 

LINE  PE IN TER 

TASK  FOR 

the  sensor 

NUN  I T OR  SE T 

f 

!  o  l 

oR 

0-3  7  AR 

4350 

LH 

RS. OP ELK +2 

LOAD  STATUS 

i 

01c 

Cr\ 

03  7  CR 

4530 

BZ 

NE  X  TRC 

|  0 1  c 

:  R 

OOA4R 
i;  550 

CL  HI 

RS.  EOF 

[  01.' 

_  R 

90C6 

4230 

13  NE 

I0ERR3 

0 1 9  OR 

0 1  7  R 

4000 

OlFS’R 

STH 

ZERO, IOFlG 

01  77  R 

OEl  1 

SHF\ 

CSEC , C SE C 

0 1  7 1 '  E 

4300 

0 1  5  EE 

B 

DOS  VC 

0  1  S'.'r\ 

4  i  F  0 

0 1  9  S'R 

I OERR 1 

GAL 

R15, I OERR 

0 1 S  •  R 

4  300 

B 

HDSVC 

BRANCH 

TO 

PRINT 

HEADING  AGAIN 

OOP  OR 

0 1  SoR 

4 1 F  0 

0 1  93  R 

I  Uc.RR^ 

BAI 

R 1 5.  lutRR 

0 1 37  R 

4 '2  00 

0  1  1  E-  R 

B 

LPSVC 

BRANC  h 

TO 

PRINT 

LNPTR  BUFFER  AGAIP. 

0 1  'FOR 

4  1 FO 

0 1 95  R 

I  Ot  RE  i- 

GAL 

R 1  5 ,  1  oER'R 

U 1  'S'!  R 

4500 

0162R 

B 

D  SCS'v'C 

BRANCH 

TO 

DISC 

WRITE  AGAIN 

01  95  E 

4S90 
<3  1 F  S'R 

I  OERR 

LH 

WORT  . .  I  Of  uG 

0  1  9C  R 

4230 

01P4R 

GNZ 

WA  I  T  2 

01  AOE 

4 Or  0 

STH 

Rl5. IOFLG 

0 1 F  5R 

01A4R 

4050 

0205R 

STH 

RS, ERSTAT 

01  AIR 

4 1 F  0 
GIBER 

BAL 

R 1 5 , UNPK 

BRANCH 

TO 

HEX/ A 

Sell  ONr ACT.  ROUT 'NE 

0 1  Ail  R 

0205R 

020SR 

DC 

ERSTAT, STATU 

z- 

0 1  BvR 

E  1  20 

01  FAR 

SVC 

2, ERROR 

010-iR 

E  1 20 

02  OCR 

WA  IT  2 

SVC 

2,  INTFBK 

01  GSR 

4SF0 

01FSR 

LH 

R15, IOFlG 

0 1  GO  R 

0-30F 

BE 

R 1  5 

*  UNPAC 

ROUTINE  Tu  LNVtrRT 

HEX  TO  A SC 

1  I 

* 

0  i  E'ER 

4SEF 

0000 

UNPK 

LH 

R14, 0<  R15) 

01C2R 

4:3  OF 

LH 

R 1 3 ,  2  <  R 1  5  ) 

0002 

OICc'R 

24CC 

L  I S 

R12,  12 

o  i  c  of 

4  5  BE 

LH 

R  1  1  ,  O  (  E 1  4  ) 

0000 

01CCR 

OS  At 

UNr'M 

LHR 

RIO,  R)  1 

I 
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—  LINE  PRINTER  TASK  FOR  THE  SENSOR  NUN  I TuR  SET 
OICER'  CC  AC  SRHL  RlO.O(R12) 

OOOO 

0 1 02  R  C 4 AO  NH I  R 1 0 .  1 5 

00  OF 

0 1  D'.-'R  0  2AA  LB  RIO,  UTABlRlO) 

01 ESR 

010AR  D2A0  STB  RIO.O(RIS) 

0000 

01DER  2601  A I S  R 1 3 ,  1 

01  FOR  27C4  SIS  Rl2, 4 

01 ER  22  IB  BN NS  UNPKl 

01E-tR  4BOi"  B  4  ( R 1 5 ) 

0004 

■a- 

*  PARADE TER  BLOCKS 
•» 

01  EAR  20  21  O TAB  DC  C  '  0 1 2'2456  7S9ABC  D£F 


.'24.25 

3637 


4142 

4344 

4546 

Olr'2'R  I  Or  1.0  OS  2  I/O  ERROR  FLAG 

OIF  'iR  0007  ERROR  DC  7,  14,  C  I/O  LKRuR 

00  Of 
4S2F 
4F20 
4552 
524  f 
5220 

020SR  STATUS  OS  4 

020 -2  R  ERSTAT  ECU  STATUS 

020CR  0000  IN  TPBK  DC  11,0,1000  ONE  SECOND  WAIT 

0000 

0  2ES 

02 1  2R  2 SOI  HDRG.LK  DC  X'  2301  ,  0,  BtUHOR,  ENOHDR 

OOvO 
021  AR 
02  3  OR 

02 1  AR  5.4:'  BE  OH  OR  DC  C  RID  TvF'E  tAsT  NORTH  TINE  TOR 

4420 
5459 
5045 
2020 
454  1 
5  254 
2020 
4E4F 
5254 
4320 
2020 
5449 
4045 

20  ~  <  i 
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7 


023BR 

023CR 


025DR 

025ER 


0  266R 
0266R 

026 AR 

026ER 
02  7  OR 
0272R 
02  74R 

027 SR 
02  7AR 
037AR 


0384R 


LINF  PRINTER  TASK  FOR  THE  SENSOR  MONITOR  SET 


5442 

5220 

ENDHOR 

EQU 

4-1 

5249 

4420 

5454 

5420 

2058 

5850 

5S5S 

5820 

LPOUF 

DC 

C  RIO  TTT 

XXX XXX  YVYYYY  hhmmss  tor 

5959 

5959 

5959 

204  S 
4840 
4053 
5320 
5442 
5290 

LPEUFE 

EQU 

4-1 

280 1 

L  PC' LI 

DC 

X  2801  / 0, 

LPOUF  ,  LF'O'UFE 

0000 
023C  R 


02 5 OR 

4 

4  BYTE 

HANDLING  ROUTINE  FOR 

EACH  FORMAT 

4 

MVC 

ECU 

4 

0390 

NX  TO 

LB 

WORK- 0 ( R 1 3  > 

0000 

02 9 E 
0000 

STB 

WORl / 0lR14) 

2601 

A  IS 

R 1 3  >  1 

26E 1 

A  IS 

R  1  4/  l 

27C  1 

S I S 

R 1 2/  1 

4290 

0266R 

BP 

NXTB 

BRANCH  ON  PLUS  TO  NEXT  Bi  T£ 

03  OF 

BR¬ 

Rl  5 

RETURN 

DSC OOF 

OS 

256 

4C0  2 

OPOLK 

DC 

X  4 CO 2  .0.  DSC 

BUF, DSC  BUF+255.  -1 

0000 
027AR 
0-3  7  9R 
FFFF 

END 
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0000 
000  i 
000 2 
00 V  :• 

0004 
0005 
0006 
000  7 
0006 
0009 
OOOrt 
000 B 
OOOC 
GOOD 
OOOr. 
OOOr 
0020 
0040 
OOOG 
000 0 
0022 

000 1 
0002 
0003 
0004 
0005 
0006 

0006 

0000k 

OOOOni 

00O‘-'fA 


I  NPU  T  PROCESS  I  NO 

■it 


TASK  3 

INPUT  PROCESSING  TASK 

ROUTINE  FOR  THE  'SENSOR  MONITOR  SET 


PAOE 


TO  INITIALIZE  THE  INPUT  PROCESSING  ROUTINE,  THE  BITS 
OF  NCHSTA  MUST  FIRST  BE  SET  FOR  EACH  RFCVR  CHANNEL 
TO  BE  ACTIVATED  ( NUMBERED  FROM  RIGHT 
THEN  A  CALL  TASK  MESSAGE  ( CHMESS )  OF 
PLACED  IN  THE  INPUT  OUEUE  (INFO). 


THE  RECEIVER  LOO I  LAI 
CHANNEL  NUMBER 

DEFINED  CONSTANTS 


« 

■st 
•St 
■it 
■St 
•St 
•it 
■St 
■St 
•St 
# 

■St 
•St 
•St 
•St 
•St 
•St 
•it 
•it 

RO 
R 1 
R"2 

RS 
R4 
R5 
R  6 
R  7 
RS 
ftv 
RIO 
R 1 1 
R 1  2 
R13 
R1  4 
R 1  5 
RST 
SET 
L  I NK 1 
LINK  2 
ABSZE 

■it 


INPUT  PROCESSING  TASK 


REWRITTEN  AND 
RICH  MARTINO  «< 


DEBUGGED  BY  . 
•JOE  KARAKOWSE  I 


TO 

•0" 


L  EFT). 
MUST  BE 


UNIT  NUMBER  IS  THE  SAME  AS  THE  RECEIVE 


RC' 

RC' 

RC' 

RC 
RC 
RC' 

■st 

NOCHAN 

■* 


VI 

V2 

VS 

V4 

V5 

V6 


EO 

EO 

EG 

EG 

EO 

EO 

EO1 

EO 

EO 

EO 

EO 

EOi 

EO 

EO 

EOi 

EOi. 

EO 

EG 

EO 

EO 

EO 

EO 

EO 

EO 

EOi 

EG 

EOi 


EOU 

ENTRY 

ENTRY 


U 

1 


10 
1 1 
12 

13 

14 

15 

X  20 
X  40 
14 
13 

34 

1 

2 

4 

5 

6 


RCVR  LOGICAL  UNITS 


NO  OF  RFCVR  CHAN  S 


INFO, INFPRO. TASK 
RCVR'  1 ,  INTBUF 


NUMBC H,  CHMESS 


EXTRN  AC  TADM,  ADMTAB,  CHSTh,  NCHSTA 
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- 

INPUT 

PROCES 

SING  ROUT INF 

FUR  ThF  SENS UP  ('iUNLTUR  z-E  f  F’AGE 

OOOO  R 

EXTRN 

CON  A  SC ,  CR  TOUT  *  TV  Pc. 

OOOOR 

EXTRN 

INC 

TSE. wdctse, acctse 

OOOOR 

EXTRN 

INC 

TSI, WDCTSI. ACC T  S I 

OOOOR 

EXTRN 

Oh DNS 2 . «LTMAC 

OOOOR 

EXTRN 

©LTMA2 

OOOOR 

EXTRN 

® NO ACT . eSNSTP.  &LCBR 

OOOOR 

EXTRN 

TEXAS. ©RFC NO 

4  INPUT  PROP E 

* 

.SSI NO  TASK  CONTROL  BLOCK 

OOOOR 

* 

TASK 

3  DS 

UNUSED 

OOO.:' R 

DS 

y 

ADR'S  INPUT  SLOT 

OOOr-'.R 

OS 

•7/ 

UNUSED 

ooo.;:  r 

DS 

•7/ 

UNUSED  TELL  BUFFER 

00 Or  R 

0000 

DC 

0 

LUOO— UNUSE D 

001  On 

00S» 

) 

DC 

X  s 

0  LUO 1 ~Rl Vn i 

00 1 .  R 

00  3  1 

DC 

X  s 

1  LU02-RCVR : 

00  1  *.  R 

00  S  2 

DC 

X  S 

2  LUOS-RC VRS 

00  i  •  R 

00  s 

DC 

X  S 

S  LU04-RCVR4 

OOloR 

OO:-::. 

i 

DC 

X  ■  c 

*t  L  U U  t,— K  L  V  R  5 

Oo  1  PR 

OOP:  *5 

DC 

X 

5  LUOt.-RC  VRo 

<jO ..  L  R 

0000 

DC 

0»  <1 

oooo 

oo  i  t  *k 

00 1  ( 

\ 

DC 

X  10  LUOS-SI t cation  DISPLAY 

002'  -R 

00 1  4 

DC 

X  14  LU10-ARFA  DISPLAY 

002  4  R 

0o0< 

) 

DC 

0 

0026R 

OoO< 

) 

DC 

0$  c 

,0.0  UNUSED  LU  S 

000< 

) 

000^ 

) 

00 0< 

) 

00 2 P  k 

DS 

0  •  7 

REGISTER  SAVE  ARFA 

004 ER 

F  COO 

INPO 

DC: 

y  *"»  ^ 

,  0.  0.  0 

0000 

005  iR 

OS 

504 

INPUT  UUEUE  r- T  URAGE 

* 

* 

*  INPUT  F’ROCE.  I NU  WAIN  F'RuuR'Afi 


024AR 

0  700 

* 

* 

* 

INPPRO 

XHR 

RO,  RO 

LOAD  RO  WITH  0 

02 4 L  R 

24  1  1 

* 

LIS 

Rl.  1 

LOAD  Rl  WITH  1 

024ER 

4.630 

* 

*  INPUT 

* 

DATAIN 

DATA, 

RTL 

VALIDATE, 

R3, INPO 

AND  C HE*.  1  RECEIVER  STATUS 

INPUT  CHANNEl  NUMBER 

025  2R 

004ER 

4  340 

BP 

4,  O  DATA 

IF  LST  ENTRY,  GO  TO 

025'  P 

0 6  4  R 

0  7  2  ' 

XHR 

R  2 ,  RO 

Rl : L f  Entry  F l  Ao 

5  -  R 

£  1 20 

LSTERR 

SVL 

£  1  E  RKI  .  1 

PRINT  "NO  lIY'T  ENTky 

02'.  4R 

Pm  T  A 


“  INPUT  PROCESS  I  NO  RijUT  INE  FUR  ThF  'r>ENr>ijR  FiUNlTUK  -r*ET  F'AUE 

02 *5 C  K  4300  B  RCSTCK  BRANC  H  TO  RCSTCK 

0322R 


*  THE 

FOLLOWING  IS  THE  DEFINITION  OF  A  RECEIVER  PARAMETER 

*  BLOCK. 

* 

*  THF 

PARAMETER  BLOCK  CONTAINS. 

* 

FCT  CODE  (BVTE  1  ) 

* 

LOGIC 

al  unit  no.  (.Byte  2> 

* 

STATE 

S  (BYTE  S) 

DEVIC 

E  NUMBER  (BYTE  4) 

* 

INFUT 

QUEUE  NAME  (BYTE  5  9  6) 

■tt- 

*  THF 

RECEIVER  LOGICAI  UNIT  NUMBER  IS  THE  SAME  AS  THE 

*  RECEIVER  C 

HANNEL  NUMBER 

* 

* 

V 

RECEIVER  PARAMETER  BLOCKS 

02 6  Oft 

400 1 

ir 

RCVft  1 

DC 

X  4000  +RCV 1 

0262ft 

DS 

■y 

02  On  ft 

004ER 

DC 

INPQ 

0200  ft 

4002 

RCVR2 

DC 

X  4000  +RC V2 

026Sft 

DS 

y 

02 6 A  ft 

004ft  ft 

n. 

DC 

INFO 

026Cft 

400: 

>r 

RCVR2 

DC 

X  4000  +RCV0 

026Fft 

DS 

■y 

0270ft 

004 Eft 

DC 

I NPQ 

■» 

02  72ft 

4004 

RCVR4 

DC 

X ' 4000  +RCV4 

0274ft 

DS 

•y 

02  7  6ft 

004ER 

J4, 

DC 

I  NPQ 

02  7 6  ft 

4005 

RCVft:  5 

DC 

X  4000  +RCV5 

02  /  Aft 

DS 

2 

02  7 C  ft 

00 4 E  ft 

DC 

INPQ 

02  7Eft 

400/ 

RCVft  6 

DC 

X  4000  +RCV6 

0200ft 

DS 

2 

0202ft 

UU4ER 

DC 

INPQ 

* 

0204  ft 

242 

CKOATA 

L  IS 

ft 7,  1  SET  ENTRY  FLAG 

0206ft 

004 

LHR 

R4,  R 3  LOAD  R4  WITH  DATA 

0200ft 

4310 

BNM 

CKMESS  IF  NOT  MINUS,  GO  TO  CT .MESS 

02ft ft  ft 

* 

02  SCR 

C40O 

Cf.s  r  a  r 

NHI 

ft 0,  X • 7FFF  REMOVE  SIGN  BIT 

7ft  ft  r 

0290ft 

0 

) 

CHR 

RS»  RO  CUf'iF'AR'E  OH  NU.  WITH  O 

02':' 2  ft 

4S:U 

) 

BE 

INVDTA  IF  0.  GO  TO  INVDTA 

0.50* 

0296ft 

C  •*>:*:» 

) 

CHI 

RS,  NOCHAN  COM? ARE  WITH  NO  CH 

000/ 

02  9  Aft 

42  •«.) 

BP 

I  MvD  t  A  IF  PLUS,  GO  TO  INVDIA 
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—  INPUT  PROCESSING  ROUTINE  FOR  THE  t-EN3uR  KiUNITuR  8 E T  F'AOE  4 

0300R 


029ER 

CSc-3 

0030 

LHI 

Roi  X'  30 '  ( R-3 ) 

LOAD  RS  WITH  OH  NO  IN  ASCII 

02A2R 

D?S'0> 

0315R 

STB 

R8» UNAVAL+13 

STORE  CH  NO.  IN  MESSAGE 

02A6R 

E 1 20 
0303R 

SVC 

2, UNAVAL 

PRINT  "RF.CVR  NO.  X  NOT  AVAIL 

02AAR 

CS40 

FFFF 

LHI 

R4, X  FFFF 

LOAD  R4  WITH  X  FFFF 

02AER 

0350) 

FFFE 

LHI 

R5.  X  '  FFFE 

LOAD  R5  WITH  X  FFFE 

02B2R 

EB43 

FFFF 

RLL 

R4» -1 ( R3  > 

SHIFT  LEFT  NO.  CH  -  1 

02B6R 

4450 

OOOOiF 

NH 

R5i OHSTA 

RESET  CHAN  STATUS  E:IT 

02BAR 

4050 

02 13  SR 

STH 

R5i  OHSTA 

STORE  OHSTA  WITH  BIT  RESET 

02BER 

E 1 30 
0000 

X 

SVC 

3.  0 

EO.J 

02C2R 

0000 

CHMESS 

DC 

0 

CALL  TASK  MESSAGE 

02C4R 

02C6R 

000  7 
000c. 

ERRLST 

DC 

DO¬ 

7 

14 

02CSR 

4E4F 

20)40: 

DO 

C ' NO  list  entry 

4953 

5420 

454E 

5452 

5920 

* 

02D6R  0007  ERRDAT  DC  7 

02DSR  0014  DO  20 

02 DAP  494E  DC  C  INVALID  CHANNEL  NO.  ' 

564 1 
4C49 
4420 
434  S 
414E 
4E45 
40  20 
4E4F 
2F20 

« 

02F.FR  2135  C'KMESS  BNZ-S  CK.OK  IF  NOT  O.  GO  TO  CKOK 

02F0R  4SC0  LH  R12, OHSTA  LOAD  R12  WITH  CHAN  STATUS 

02  FOR 

02F4R  4300  B  S  T  AO HK  GO  TO  ST AO  HI 

032ER 

* 

02F.SR  O'-"' 30  CKOK  CHI  R3>  NOC'HAN  COMP  CHAN  NO  WITH  NO  OHAN 

0006 

02FOR  4320*  BNP  RCSTO  IF  T  F'LU'S*  G>0  TO)  F.OSTOK 

0  32  2  P 

030OR  £  1 2<>  INVDTA  SVO  2.  ERRDAT  PRINT  "INVAI  I  Li  DATA" 
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0304R 


0303R 
030  A  R 
03  OCR 


0322R 
032 6  R 
O  A  F\ 


O  32ER 

03  3  R 

033fc.R 

033SR 

033C  R 
03  3E  R 
034 OR 

034  4R 

034SR 

034 CR 
0  34  ER 
0350R 
03S2R 

0  35sR 

O  35AR 
0  35c  K 

<j  3/-.0R 

0  3  4  R 


INPUT 

PROCESSING  ROUTINE  FOR 

thf 

sensor  non I  tor 

02DGR 
E 1 30 

SVC 

3.  0 

EOJ 

0000 

* 

■» 

0007 

IJNAVAL  DC 

7 

00 1 6 

DC 

7'7 

5243 
5352 
204 E 
4F2F. 
2020 
2055 
4E4 1 

DC 

C  RCVR 

NO 

UNAVAILABLE ' 

5341 
494  C 

4142 

4C45 


48C0 

* 

« 

•» 

RCSTCK 

LH 

RECEIVER  STATU 

R12, CHSTA 

02F2R 

49C0 

CH 

R 1  2i  NCHSTA 

OOoC'F 

4330 

BE 

C>  ENT 

04  33R 

4SD0 

* 

STACHK 

LH 

R 1 3 i NCHSTA 

032SR 

CS41 

LH  I 

R4, NOCHAN \ R 1 > 

0003 
OSS  1 

LHR 

R5.  R 1 

CDS  4 

SLHL 

R5, -1 <R4> 

FF  F  F 

9051 

NxTCH 

SRI  .S 

R5.  1 

OF:  4  1 

SHR 

R4»  R 1 

4  330 

B2 

PR  TNF.  -• 

04  23R 
CS94 

LH  I 

R"  '’ t  —  1  (  R4  ) 

FFFF 

4  C 

MH 

RS. SIX 

03BOR 

OS75 

LHR 

R7 1  R5 

04  70 

NHR 

R7,  R  1  3 

BZS 

RSTCHA 

DIE  0 

LM 

R 1 4 , ON 

04  1  3  R 
CSBO 

LH  I 

R 1 1 ,  SE  T 

004C> 

2  305 

BS 

SETRST 

DlEO 

RSTCHA 

LN 

R1 4, OFF 

041AR 

CSBO 

LH  I 

fill, RS  T 

Du*1  u 
d:f"-' 

SET PST 

S  T  B 

Rlli  Re  VR 1  (  R  ■' ) 

ROU  T  I  f4F_ 

LOAD  R 1 2  WITH  CHAN  STATUS 
COf'iP  CHSTA  WITH  NCHSTA 
IF  0,  SKIP  UPDATE 

LOAD  R13  WITH  NX T  CHAN  STATUS 

LOAD  R4  WITH  NO.  CH  +  1 

LOAD  R5  WITH  1 

SHF T  R5  LFT  BY  NO.  CH 

SHF  T  R5  ROT  BY  1  BIT  POSITION 
SUBTRACT  1  FROC'i  CH  NO 
IF  0 >  GU  TO  PRTMES 

LOAD  R9  WITH  NO.  CH  -  1 

HOLT  R"9  BY  3 

LOAD  R7  WITH  SET  BIT 
ISOLATE  STATUS  BIT 
IF  0<  GU  TO  RSTCHA 
LOAD  RCVR  STATUS  IN  ASCII 

LOAD  R 1 1  WITH  FCT  CODE 

GO  Tu  SETRsT 

LOAD  RCVR  STATUS  IN  ASCII 
LOAD  R 1 1  WITH  FCT  CODE 
STORE  FCT  CODE  IN  PER  L Lt 
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- 

INPUT 

PROCESS  IN' 

3  R  H 1. 

036 SR 

0260R 

E 11 9 

SVC 

0  36CR 

0260R 

LH 

03  7  OR 

0262R 
2 1 36 

BN  2: 

0372R 

DOES 

STM 

0376R 

03F4R 
OS  A  7 

LHR 

03  7 SR 

4300 

B 

0  3  7  IK 

03  A  OR 
C '4  SO 

CGmF'BT 

NH I 

i.j.jIoOrV 

FFOO 

C9S0 

CHI 

03S4R 

AOOO 

2 1 36 

BN  2' 

Usoon 

DIE 0 

LM 

03SAR 

04 1  Eft 
DOE '? 

STM 

0  3SER 

03  F  4E 
2305 

BS 

03S0R 

DIED 

I  LEG 

LM 

i.»3';/4R 

042'SR 

DOE'S 

STM 

O  2-  :;or\ 

03F4R 

CSAO 

CON  TCP. 

LH  I 

oss*:  r 

FFFF 
OB  A  7 

SHR 

L>  ER 

04A5 

NHR 

03A0R 

C3v0 

SETBI T 

LH  I 

O  3A4R 

FFFF 

OB  VS 

SHR 

03A6R 

04C'-V 

NHR 

0  2  ASK 

06C  A 

OHR 

03  AAR 

4  300 

e 

03AF.R 

0.33*1  R 

Qi  jo  6 

* 

NUMDCH 

DC 

0  3B0R 

0006 

S I  x 

DC 

0  3 BCR 

000  7 

* 

RCVSTM 

DC 

0  364  R 

0O2F 

DC 

OSBsR 

434S 

DC 

L>  3  COR 

414E 

4E45 

4C  20 
2D20 
2020 

DC 

2031 
2020 
2020 

2032 
2020 
2<  *20 
2'.'  3 
2020 


1>RCVR1(R"?1  SET  OR  RESET  RCVR 

R'i.  RLVR 1 +2  <  R'S  1  CHECK  STATU-;. 

CQnPBT  IF  NOT  0/  GO  TO  C On PET 


SETBI T 


RS. X  AOOO 


LOAD  RIO  WITH  STATUS  BIT 
GO  TO  SETEIT 

DELETE  RIGHT  BYTE  FROM  RS 

COMPARE  S T A T US  WITH  X  AOOO 

IF  NOT  O i  GO  TO  I LEU 
LOAD  ROVE  STATUS  IN  ASCII 


LM  R14, DU  LOAD  RCVR  STATUS  IN  ASCII 

STM  R 1 4. RCVSTA+2 <  R'S )  STORE  RCVR  STATUS  IN  MESS 


CON  TCP. 
R14. ILL 


BRANC  H  TO  COM  TCP. 

LOAD  RCVR  STATUS  IN  ASCII 


R14, RCVSTA+2 <R?>  STORE  RCVR  STATUS  IN  MESS 

R 10. X  FFFF  LOAD  RlO  WITH  ALL  IS 

R10.R7  COMPLEMENT  E'iT 

RIO, RS  AND  WITH  SET  BIT 

RS, X  FFFF  LOAD  RS  WITH  ALL  IS 

R'S,  R5  COMPLEMENT  SET  BIT 

R 1  2 ,  R'S  REMOVE  BIT  FROM  CHS T A 

R 12, RIO  ADD  BIT  TO  CHS T A 

NXTCH  GO  TO  NX T CH 

NOCHAN  NUMBER  OF  CHANNELS 


7 

46 

C  CHANNEL 
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Q3D2R 


PAGE 


7 


INPUT  PROCESSING  ROUT  INF.  FOR  THF.  SENSOR  MONITOR  SET 
2020  DC  C"  4  5  6 

2034 
20 20 
2020 

2035 


2020 

2020 

2036 

2020 

0SE4R 

000  7 

RCVST 2 

DC 

7 

OSEoR 

00 2 E 

DC 

46 

03ESR 

5354 

DC 

C STATUS  - 

4154 

5553 

2020 

2020 

03F2R 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

RCVSTA 

DC 

c 

0404 R 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

•» 

DC 

c 

04 1 6R 

204 F 
4E20 

ON 

DC 

C  ON  ' 

041 AR 

4F46 

4620 

OFF 

DC 

C  OFF 

04 1  E  R 

2044 

DU 

DC 

C  DU 

5520 

0422R 

4  4 1. 

III 

DC 

C  I LL 

4L  20 

* 

0426R 

PRTME3 

ECU 

* 

042OR 

4  o«: < j 

0324R 

STH 

Rl  2,  CHS  T  A 

STORE  CHz-TA 

042AR 

40C0 

0330R 

STH 

R1 2. NCHSTA 

MAKE  NCHASTA  =  CHS  T A 

042FR 

0333 

CK CON T 

LHR 

R3>  R3 

CHECK  IF  START  TASK  Mr.SS 

<.»4  UOR 

2 1  33 

BN  73 

Cl  ENT 

IF  NOT/  GO  TO  C'KFNT 

04  32  R 

E  1 30 

END-JOB 

SVC 

3,  0 

EO-J 

oooo 

* 

04  3.’:  R 

0*3  2  2 

O  F.NT 

LHR 

R  R  ' 

C  HFl  i  I F  EN  TR i 

04  ■  ■  R 

2  _•  .*• 

BZS 

EMf'UOB 

IF  MO  I  GO  TO  END-JOB 
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043 Aft 
043ER 
0442R 
0446R 
044AR 
044FR 

0452ft 

0454R 

0453ft 

04  SCR 

0460R 
046 2 R 

0466R 

046 Aft 

046ER 

0472R 

0494R 

0498ft 

049AR 

049CR 

04A0R 

04A4R 

04A8R 

04AAR 


INPUT 

PROCESS I NO  ROUTINE  FOR  THE  SEN- 

* 

6620 

004ER 

CONTIN 

rtl 

R'7i  INF  Q 

6640 

004ER 

rtl 

R4, I NPQ 

6650 

004ER 

RTL 

R5,  I  NFC* 

4340 

0452R 

BFC 

4, LDDATA 

£  1 20 
02C4R 

SVC 

2,  EftRLST 

E  i  30 
0000 

SVC 

3.  0 

0862 

LDDATA 

LHR 

R6,  R2 

CS'73 

FFFF 

L  HI 

R7/  —  1  {  K3  ) 

EB60 

0006 

Rl  1. 

ft'6,  6 

DSD  7 
0000 F 

LB 

Rll,  ADMTAB ( R7 ) 

08  BB 

LHR 

Rl  1 ,  Rl  1 

4230 
0494  ft 

Bn  Z 

LCTNl  G 

6 1  1 0 
OOOOF 

ERRCHA 

AHi‘1 

ft 1 ,  I NC  T SE 

6 1  1 0 
OOOOF 

AHM 

ft  1 ,  I NC TS I 

E  1  30 
0000 

SVC 

;•:»  0 

INTBUF 

* 

* 

DS 

AES  ZE 

*  FIND 

* 

ADDRES 

S  IN  ADMIN  LOG 

OOOOF 

LCTNLG 

L  HI 

Rl 2,  OAOMSZ 

27B1 

S I S 

Rll,  1 

OCAC 

MHR 

R 1 0 1  Rl 2 

CABO 

OOOOF 

AH  I 

Rll,  ACT A DM 

;0R  MONITOR  SET 
INPUT  ID  AND  DATA 
INPUT  T INF (HRS  V  MIN) 

INPUT  TIME  (SEC  b.  120TH  S) 

IF  LIS'T  ENTRY/  GO  TO  LDDATA 
PRINT  "NO  LIST  ENTRY" 

E  00 

LOAD  R6  WITH  ID  b  DATA 
LOAD  R7  WITH  CH  NO  -1 

Combine  ch  b.  id  in  R7 

LOAD  Rll  WITH  SENSOR  NUMBER 
SET  FLAGS 

IF  NOT  0,  GO  TO  LCTNl  G 
I NCR  cTft 
I NCR  CTft 
EOJ 


LOAD  R12  WITH  RECORD  SIZE 

SUBTRACT  1  FROM  SENSOR  NUMBER 
MULT  SENSOR  NO.  BY  SIZE 
ADD  ADDR  OF  ADMIN  LOG 


* 

*  ROUTINE  TO  DETERMINE  IF  DATA  IS  TO  BE  OUTPUT 

*  TO  THE  TEXAS  INSTRUMENTS  THERMAL  RECORDER 


* 


DS9B 

OOOOF 

RDROUT  LB 

RV ,  SRF L  NU  (Rll) 

C990 
000 1 

CH  I 

R9,  1 

2 1  S3 

BNFS 

UPDATE 

4 1 EO 

OOOOF 

BAL 

LINK1, TEXAS 

LuAD  RECUftuER  NUMBER 

IS  DATA  TO  BE  OUTPUT  TO  RECORDER  1 

IF  NOT,  CONTINUE  ON  THRU  INP 
IF  SO,  GO  TO  THERMAL  RECORDER  RuU7 


•* 

•» 

* 

* 
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—  INPUT  PROCESSING  ROUTINE  FUR  THE  SENSOR  MONITOR  SET 

*  UPDATE  ADMIN  LOG  EXTENSION  ?/  I  NCR  ACTXV  CTR 

* 


04AER 

404E 

OOOOF 

UPDATE 

STH 

R4,  <£L T MAC  ( R 1 1  ) 

STORE  TIMF  (HR  t>.  MIN) 

04E2R 

405B 

OOOOF 

STh 

R5.  31.TMA2 1 Rl  1  ) 

STORE  TIME  (SEC  &  120TH 

04B6R 

sue 

OOOOF 

AHM 

Rl. SNOAC T  (  R 1 1 ) 

I NCR  ACT IV  CTR (SINCE  ERA 

04EAR 

9466 

EXBR 

R6.  R6 

SHIFT  DATA  TO  RIGHT  BYTE 

04BCR 

C460 
OOF  F 

NHI 

R'6i  255 

REMOVE  1ST  BYTE  OF  R6 

04C0R 

D39D 

OOOOF 

LB 

R9>  (23NSTF'  (  R 1  1  ) 

LOAD  R 9  WITH  SLU 

04C4R 

91 9? 

SLLS 

R9,  2 

MULT  BY  4 

04  OCR 

DSS9 

OOOOF 

LB 

R’S  j  T  Y  PE  (  R9  / 

LOAD  RS  WITH  CLASS 

04  CAR 

09S1 

CHR 

RS,  Rl 

IF  CLASS  IS  NOT  1,  SHIP¬ 

04  CC  R 

42S0 

04D2R 

BN  2 

NUL  HOE 

04  DOR 

OS'60 

LHR 

R6i  RO 

04D2R 

CASS 

FFFE 

NOCHGE 

AH  I 

RS, -2 ( RS ) 

LOAD  RS  WITH  2  X  CLASS 

04D6R 

4SSS 

05 1 6R 

LH 

RS,  T  Bl ADR  K RS  > 

LOAD  RS  WITH  SW  ADDR 

04DAR 

osos 

X 

BR 

RS 

0 0  TO  S W  ADDRFSS 

04DCR 

C960 

OOSF 

X 

LDCLS 

CH I 

R6,  63 

COMPARE  DATA  WITH  63 

04E  OR 

2339 

B7S 

STACT 

IF  63,  GO  TO  STACT 

04E2R 

C960 

0039 

CHI 

R6,  5  7 

COMPARE  DATA  WITH  57 

04E6R 

4220 

0502R 

BP 

BAD DA T 

IF  OTR  57,  GO  TO  BADDAT 

04EAR 

C960 

0034 

CHI 

R6»  52 

COMP  DATA  WITH  52 

04EER 

42 1 0 
050 2R 

BM 

BADDAT 

IF  LT  52,  GO  TO  EADDAT 

04F2R 

026 B 
0004)  F 

STAC  r 

STB 

R 6-,  (*lCBR  (  R 1  1  ) 

STORE  DATA 

04F6R 

6 1  1 0 

OOOOF 

CNTACT 

AHM 

Rl, ACC T SE 

I NCR  CTR 

04FAR 

6 1 1  <:> 
OOOOF 

AHM 

Rl,  ACC T S I 

I  NCR  C  TR 

04FER 

4300 

051AR 

* 

B 

CAI.CAS 

0502R 

C  GSO 

•» 

BADOAT 

LH  I 

Rs ,  x ' so ' 

LOAD  RS  WITH  DATA  BIT 

ooso 

05O6R 

02SB 

04F4R 

STB 

RS,  @i  CBR  ( R 1 1 ) 

STORE  IN  DATA  AREA 

050AR 

6 1  1 0 
OOOOF 

AHM 

Rl , WDCTSE 

I NCR  CTR 

1  J  0 

00v«  'F 

AHM 

Rl ,  HOC TS I 

INCH  CTR 

Of.  1  2R 

4  soo 

B 

c  n  t  ac  r 

GO  TO  CNTACT 

r 


- 

INPUT 

PROCESS I NO  ROU  T I NF  F OR 

THE  SENSOR  MONITOR  SET  PAGE  10 

04F6R 

05 1 6  R 

04F6R 

TBLADR 

DC 

CNTACT 

05 1  SR 

04  OCR 

JC 

DC 

LDCLS 

tc 

*  CALL 

SUBROUTINE  TO 

CONVERT  SENSOR  DATA  TO  ASCII 

*  AND 

PLACE 

IN  AN  INTERIM  BUFFER 

051  Aft 

40  BO 

It 

CAI.CAS 

STH 

ft  1 1 . 3 NS 

ADI  STORE  ADDR  OF  SENSOR  DATA 

052:?ft 

X 

OSIER 

41E0 

B  AI¬ 

LINkl. C 

ONASC  CALL  CONV  TO  ASCII  ROUTINE 

OOOOF 

052/  ft 

SNSADl 

DS 

\> 

ADDR  OF  SENSOR  DATA 

0524ft 

0472ft 

DC 

INTBUF 

ADDR  OF  INTERIM  BUFFER 

0526  ft 

4300 

B 

CR T OUT 

BRANCH  TO  CRTOUT 

OOOOF 

052 Aft 

END 
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ROUT  I  NR  FOR  TEXAS  I NS  T EUMln  T  S  THERMAL  RECORDER  RAGE  1 

4 
4 

444  if###  444 444  4  4  4  44  4  444  4 4  44  4  4  444  444444444 


4 

4 

# 

44444 

4  44  4  4 

4  4 

4 

444 

4 

4 

4 

4  4 

4  4 

4  4 

* 

4 

4 

4  4 

4  4 

4 

4 

* 

444 

4 

4  4 

444 

4 

4 

4 

4  4 

4  4444 

4 

4 

4 

4 

4  4 

4  4 

4  4 

4 

4 

4  4  444 

4  4 

4  4 

444 

4 

4 

0C'0t.;R 

OOO  OR 
OOGOR 
OOOGR 
OOOOE 


OOOUr* 

OUOUK  DOOO 
04CS-R 

0004R  4040 
OuOjR 

O  U  U  c  •’  K  4*  .>  *'•  (. ' 

0504R 

0000 R  D3AD 
OOOOF 

00 1  OR  40 AO 
0~»O6R 

001  4R  40  BO 
0503R 

001  SR  OSCA 

OOlAR  0-2:00 

001 LK  0:::'B 
OOOOF 

0O2OE  -1-2 
,  h  D  j 

OOuOF 

Ou7  s  R  4  so 
0  5  1 C  R 


4  4  4  4  4  4  4  4  4  4  4 4  4  4 4  4  4  4  4  4  4 4  4  4  4 4  4  4  4  4 4 4 4  4  4 4 4  4  4  4 


4 

4 

L  N  TEi  it  .<H':i  K OR R i.r  j  LA S  T £ r 
ENT K V  TE  ^ RUN 

E  X  T  r\H  T  Y  f  £  •  \£< .  T  MAC  •  .  T MA  > 

E  K  T  E\  F4  '£  li  *3  T  r  /  \2FENNu 
E  X  T KN  F.F'  T  n ;  T SI  ,  r'L  I  Nr- 


4 

4 

*  WRITTEN  AND  DEBUGGED  B y  RICH  MARTINO 

4 

*  THIS  ROUT  I  NR  L.UAC‘3  SEOUENL  1  Al  E-Uhr  Er'O  WITH  DATA 

*  WHICH  Vi  ILL  CL  OUTFUT  TO  A  THERMAL  RECORDER  EV  ANOTHER 

*  TASK  A  SFECiF  I  EC*  TlMF  A^TER  A  DEVICE  AVAIlARlF  SIGNAL 
^  is*  received  f r\Ui'i  the  ti  thermal  recorder 

*  IN  THIS  VERSION;  The  COMFUTER  IS  THE  CHARACTER  GENERA!  UK 

4 

TEXAS  ECU  * 


STM  RO;  TAF- l l 2 

STH  R4,  TAR- 1:6 


S  T  H  K  T> ;  T  A  £  ~  i«’  4 

L  B  R 1  U>  ^r'ENhU  *.  R 1  1  ) 
STH  RIO;  TAB-32 


STH 

R 1 1 .  TAB- SO 

LHR 

R 1  2 1  R 1 0 

NOPR 

L& 

RO. eSNsrp(Ri i ) 

if.)  S 

R-*L  2 

LT: 

R  -./  T  ir'fc  <  R  > 

CH 

RS,  TAB- 10 
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ROUTING  FOR  T F X A '£•  INSTRUMENTS  THERMAL  Rh.LURO£R  F'AuE 


002AR 

4030 
000 An 

RFC 

3.  DETECT 

002ER 

4900 

051ER 

CH 

R3i  TAR-3 

OOO  2  R 

4330 

012Eft 

RFC 

3. CL ASF Y 

00  -St*R 

4000 

DEC 

0.  EXITl 

0 1  Deft 

*  PROCESS  I  NO 

OF  A  DETECTION  SENSOR 

* 

00- 2  A  ft 

C88D 

DETECT  LH I 

ft 8.  @L  T MAC  I R i 1  > 

OOOOr 

00  3E  ft 

4090 

0000 

LH 

R9, 0 ( RS ) 

0042  ft 

4090 
04F  6ft 

STH 

R9< TAR-43 

004  oR 

4393 

0002 

LH 

R  9 / 2 t Ry ) 

00 4 Aft 

4090 

04  F  OR 

STH 

R9.  TAD— 4c. 

004 Eft 

4040 

0502R 

LH 

R4, TAD-36 

00  2  R 

4350 

LH 

ft 5.  TAD-34 

0504  ft 

* 

0056ft 

404  B 

oo  31:  ft 

STH 

R4< eoTMAClftl 1 ) 

OOoAR 

40 5 D 
OOOOr 

STH 

R5 1  T flA2  t  ft  i  1  > 

005c  ft 

C33E 
0053 R 

LH  I 

ft 8. i  \2l  T MAC  ( ft  1 1  ) 

0062R 

0000 

LH 

R9» 0 ( ft 8 ) 

0<.^6c  R 

4090 

04FCR 

STH 

R9.  TAR-42 

OOOmR 

0002 

LH 

R'9<  2  !  ft"?  ) 

OO'.  Ek 

4  0  9  0 

STH 

ft 9,  TAR-40 

04FtK 

*  ONE  MINUTE 

AC  T I VA  T I  On  C  Ofir  ARF  ROUT  I  NR 

* 

.  .  .  • .  K 

O  7  i  1 

XHR 

ft  1 1  ft  1 

/'  ‘♦r* 

I  :  8  1 

Lft 

RS,  TAD-43! ft  1 ) 

v4F  ;.R 

r  •  i 

L 

R9, TAD-42 (Rl > 

>  K 

SHR 

ft’9,  R3 

CH 

R9.  TAD- 12 

,  AR 

- 

DR  C 

3,  CKMJNS 

CH 

R9,  TAG -10 

Cf-FS 

3,  4 

SRi  .S 

ft'..,  4 

DR  C 

0,  ZROl  i'm', 

76 
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ROUT  IN*7  FOR  TEXAS  INSTRUMENTS  THFRMhI-  RECORDER 


0092K 

261 1 

A  IS 

ftl,  1 

00  94R 

0881 

04  F  oft 

LB: 

R8i  TAG-48 (ftl ) 

00  98k 

089 1 
04FCR 

LB: 

R9j  TAG-42 (ftl > 

009 OR 

4980 

05 1 8  R 

CH 

R8»  TAT-:- 14 

00  A  OR 

JL 

BFFS 

-•  i  o 

OOA  ’-ft 

4  SCO 
OOEOR 

B'Fl 

0/  ZftOLOG 

OOAcR 

4990 

05 1  Aft 

L.  H 

R9.  TAB:'- 12 

OOAAR 

4330 

00  DOR 

BFC 

8. CK SECS 

OOAEft 

4  j-OO 
OOEOR 

CHECK 

* 

BFC  0. ZkOlOG 

ON  ft  1 NU  T  £  S  ROO  TINE 

00 02  ft 

26  1  i 

CM'i  I  NS 

A I  S 

ftl ,  1 

00D4R 

DSSl 

04FoR 

LB: 

ft 8 ,  TAB-48(fti  ) 

00  E:8ft 

0391 

04FCR 

LB: 

ft':-',  TAB-42  (ftl  ) 

00  BCR 

OB  98 

SHft 

R9,  ft 8 

Coder 

4990 

05 1  Aft 

CH 

R9,  TAB:- 12 

OOU  ii  R 

4  3  SO 
OOEoR 

BFC 

3,  INC  LOG 

OGCoR 

4930 

05 1 CR 

CH 

R9,  TAB- 10 

OOLmK 

J.  ;•  33 

BFFS 

•3i  3 

OOCCR 

2  SO  A 

BFFS 

0,  10 

K.K 

24  O'-'' 

*  LHEzLK 

LIS 

ON  8E 

ftO,  ft'--' 

LUNOS  ROUTINE 

(.)»->  DOr\ 

261  1 

•:  k  secs 

A  I  :■ 

ftl,  1 

OO  D/R 

088 1 

04F  6ft 

L  B 

R8,  TAB-48 (ftl ) 

00  D  6  R 

0  '89  1 

04FCR 

LB: 

R9,  TAG-42 (ftl > 

OOOriA 

0  989 

C  HR 

RS,  ft 9 

00  OCR 

2  1  25 

BTFS 

2,  5 

OODER 

2801 

OF  9  8 

*  ACTIVATION 

■* 

0,  1 

LOG  Ur' DA  T £  ROLiTINE 

OOEOR 

0  7  1  1 

ZROLOG 

XHft 

K  1 1  R  1 

OOE  2ft 

021 A 
0466ft 

STB 

R 1 #  T APLE+650 ( R 1 0 ) 

00E6R 

08 1 A 
0466ft 

I NL LOO 

LB 

ftl,  T AGLP +650 ( ft 1 0 ) 

OOtAR 

49 10 
0524ft 

CH 

ftl,  TAG- 2 

00£Fft 

2122 

BTFS 

2,  2 

00 r  Or! 

2  o  i  1 

A  IS 

ftl,  1 

OOr  2ft 

021 A 
046oR 

STB. 

R 1 »  T  ADLERS  50  {  R  i  * .>  f 

L_ 


ROUTINE  FOR  TEXAS  INSTRUMENTS  ThFEmAi  RFCOROtR  PAGE  4 


00F6R 

4  S'  1 0 

05  ICR 

CH 

Rl.  TAE'-IO 

OOFAR 

2 1 25 

BTFS 

c 

i  V 

OOr  C  R 

0-380 
022 SR 

LB 

R8, TAELF+71 

0 1  OOF 

4  300 

0 1 20R 

RFC 

0. STORE 

0 1  04R 

4410 

051ER 

OH 

Rl, TAB-3 

0 1  OSR 

2134 

ETFS 

3,  4 

0 1  OAR 

0  280 
0225R 

LE 

R  c:  >  TABlR+73 

0 1 OER 

2309 

EFFS 

Oi  9 

Oil  OR 

49  10 

05 2 OR 

CH 

Rl i  TAB-6 

0 1  1  4R 

2 1  34 

ETFS 

6’/  4 

Oil  6R 

0:280 
022  7R 

LE 

RS,  TABLE +75 

0 11 AR 

2  -•  0  2- 

EFFS 

Oi  3 

0 11  C  R 

0380 
0229  R 

LE 

Ro >  TABLE +7 7 

0 1  2  OR 

4  8 '40 
OOOOF 

3T  ORE 

LH 

RV<  RF’  TR 

0 1  24R 

0A9C 

AHR 

R 9,  R 12 

0126R 

0289 

8  TE 

Roi  0  ( R9 ) 

0000 

012AR  4000  EFC  Oi  EXITl 

0 1  06  R 

*  PROCESSING  OF  A  CLASSIFICATION  SENSOR 

* 


012ER 

9466. 

CL ASF Y  EXER 

R6,  R6 

01  3  OR 

0460 
OOF  F 

NHI 

R6, 255 

0 1  34R 

4960 
050 OR 

CH 

R6 i TAB- 26 

0138R 

2 1  35 

ETFS 

3.  5 

013AR 

C&&0 

0 1  EAR 

LH  I 

R8,  TAElE+14 

013ER 

230  7 

EFFS 

0,  7 

0 1 4  OR 

20-36 

ETES 

3,  6 

0142R 

4960 
0-50t  R 

CH 

R6, TAE-24 

01  46R 

2  1  35 

ETFS 

1;  Cj 

0 1  43R 

C830 

0206R 

LH  I 

R8.  TAC;LE-i-42 

014CR 

2307 

EFFS 

0.  7 

014ER 

2  >54 

EFES 

5,  4 

0 1  50R 

4960 

05 1  OR 

CH 

R6,  TAB- 22 

0154R 

21  25 

ETFS 

3,  5 

0 1  56  R 

Co  30 

0 1  Cm;  R 

LH  I 

R8,  TAELE+O 

0 1  5AR 

2  iO/ 

EFFS 

0,  7 

0 1  5C  R 

}  O  :■  7 

E  i 

2.  7 

Cm  '  F  R 

4'-' 

CH 

Ro,  TAB -20 

os !  :k 
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—  ROUTINE  FOR  TEXAS  INSTRUMENTS  THERMAL  RE*.  UROER 
0162R  2 1 34  BTFS  3.4 

01 64R  CSSO  LH I  RS. TABlF+23> 

01FSR 

016SR  2309  BFFS  0.  9 

OloAR  4960  CH  R6. TAB- IS 

0514R 

016ER  2134  BTFS  3,  4 

017 OR  CSSO  LHI  RS.  TABlE+2;3 

OlFSR 

0174R  2303  BFFS  0.3 

0 1 76R  CSSO  LHI  RS.  TABlE+56- 

0214R 

*  CHARACTER  J  £:iJFrER  TRANGF'OSI  T Iun  ROUTINE 
■» 


01  7AK 

24  DC 

LIS 

R1  3,  5 

01  7CR 

40  DO 
OOOOF 

STH 

Rl3.  T Sl.oPR 

OlSOR 

40  DO 
050  AR 

STH 

R13. TAP-28 

01S4R 

0000 

04D6R 

STM 

RO, TAB-SO 

0 1 SSR 

4 1  1 0 
OOOOF 

BAl 

R 1 ,  r'L  I NK 

0 1  Si:  R 

D 1 00 
0406R 

LM 

RO. TAB-SO 

0 1 9  OR 

4SE0 

0122R 

LH 

R 1  4.  RF'TR 

0194R 

2407 

LIS 

R 1  3 .  7 

0196R 

2630 

AIS 

RS,  13 

0193R 

OAEC 

AHR 

*  DATA  TRAN; 

R14, R 1 2 

FER  ROUTINE 

0 1 9AR 

D37S 

0000 

NXt.INE  LB 

R  7 , O ( Rs ) 

0 1 9ER 

02  7£ 
0000 

STC 

R  7 ,  0  ( R 1 4  ) 

01A2R 

C9E0 

04 1 6R 

CHI 

R 1 4 ,  T  ABlEt570 

01A6R 

4339 

BFF3 

3.  9 

0 1 ASR 

2123: 

BTF2 

2.  S 

01  AAR 

CAFO 

0050 

AH  I 

R14,  SO 

0 1 AER 

2782 

SIS 

RS,  2 

0 1  BOR 

2701 

SIS 

Rl  3,  1 

01  BOR 

4230 

0 1 9AR 

BTl 

3. NXLINE 

01B6R 

2303: 

BFl  S 

0,  S 

0 1 B3R 

C8E0 

0236R 

LHI 

Rl 4,  TABlE+90 

01  BCR 

OAF*: 

AHF 

R 1  4 ,  R 1 2 

0 1  BE  R 

2  782 

S I  3 

RS,  2 

01  COR 

2701 

S I S 

R 1 3 ,  1 

01  C-'R 

4230 
019  AR 

BT*. 

3.  NXLINE 

0 1 L R 

0  700 

XHr 

R'  »,  R>.» 

0  1  *.  R 

4  0*.‘0 

STH 

RO,  TAB-23. 

osOfV~\ 
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—  ROUT  1  He.  FOR  TEXAS-  INSTRUMENTS  THERMAL  RRC ORDER 

0 1 CCR  24D3  LIS  Rl 3 .  3 

OICER  40 DO  STH  Rl3> TSKGFR 

01  7ER 

0 1 D2R  4110  DAL  K 1 , PL  I NK 

01SAR 

*  NORMAL  EXIT  ROUTINE 

* 

01D6R  D 1 00  EXITl  LU  RO.  TAPLF+730 

04  DOR 

01DAR  030c  DR  LiNKl 

* 

*  TADOLAR  INDEX  OF  DEE I NED 

4  CONSTANTS  AND  STORAGE  AREA 

* 

01  DOR  TADt.E  EOO  * 

01  OCR  00 1 F  DC  31 <  04.  04.  04. 04, 04, 04, 30.  1 7 

0004 
0004 
0004 
0004 
0004 
0004 
00 1 E 
00 1  1 

01EER  0011  DC  17,  30.  16.  16.  16,  04,  10,  1  7,  1  7 

00 1  £ 

00 1 0 
00 1 0 
00 1 0 
0004 
OOOA 
00 1  1 
00 1  1 

0200R  00 1 F  DC  31.  17,  17,  17,  17,  17,  21,  21, 21 

00 1 1 
00 1  1 
001  1 
00 1  1 
00 1  1 
00 1 5 
00 1 5 
00 1 5 

0212R  OOOA  DC  10, 04, 21,  14, 04,  14,  21, 04,  04 

0004 
00 1  5 
OOOE 
0004 
OOOE 
00 1 5 
0004 
0004 

02  *'4R  OOOh  DC  10,  21 ,  Sir  00,  00,  00,  00,  OO,  00 

00 1  5 
00 1 F 
0000 

0000  80 


—  ROUTINE  FOR  TEXAS  INSTRUMENTS  THERMAI  RECORDER  PAGE  7 

COCO 

0000 

0000 

0000 

0236R  DS  72c. 

050CR  0035  DC  53. 54, 55, 56 i 57, 58* X ' 59 ' 

0036 

0037 

0033 

0039 

003A 

0059 

051AR  0000  DC  00,01,02,03,04,05,06 

000 1 
0002 
0003 
0004 
0005 


0006 


0000 

RO 

ECU 

0 

000 1 

R1 

ECU 

1 

0002 

R2 

ECU 

■y 

0003 

R3 

ECU 

y 

0004 

R4 

ECU 

4 

0005 

R5 

ECU 

cr 

0006 

R6 

ECU 

c. 

000  7 

R  7 

ECU 

7 

0003 

R3 

ECU 

3 

000 9 

R9 

ECU 

9 

OOOA 

R 1 0 

ECU 

10 

GOOD 

R1  1 

ECU 

1  1 

OOOC 

R 1  2 

ECU 

12 

000 D 

R 1  3 

ECU 

13 

oooe 

R 1  4 

ECU 

14 

00  OF 

R 1  5 

ECU 

15 

OOOE 

LINK1 

ECU 

14 

050AR 

TEX RUN 

ECU 

TARl  £+314 

04lcR 

LASTEF 

ECU 

TAELF+570 

023cR 

RDRDUF 

ECU 

TABLE +90 

0526R 

TAC: 

ECU 

*-2 

0523R 

END 
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TASK  4 

OPERATOR  COMMAND  TASK 

-  OPERATOR  COMMAND  PROGRAMS  FOR  THF  SENSOR  MONITOR  SET  PAGE  1 

* 

*  OPERATOR  CONTROL  COMMANDS  OVERLAY  AREA 

* 

*  REWRITTEN  AND  DEBUGGED  B Y  : 

*  RICH  MARTINO  *<  JOE  KARAKOWSKI 

* 

* 

* 

* 

*  OPERATOR  COMMANDS  TASK  CONTROL  BLOCK 


* 


OOOOfi 

ENTRY 

UVERI  Y,  OVERLE 

OOOOfi 

ENTRY 

TASK 4,  cr.rt 

OOO  OR 

T  ASK  4 

DS 

8 

♦UNUSED 

OOOSfi 

ADRS 

OS 

2 

♦ADDRESS  INPUT  SLOT 

000 A  fi 

DS 

'*/ 

♦UNUSED 

OOOOfi 

OS 

•y 

♦UNUSED  TELL  BFR 

OOOF  R 

04C6 

DC 

X • 04C6 

♦LU  00 — DISC  HISTORY  FILE 

OO 1  OR 

00 1 0 

DC 

X  1  0  ' 

♦LU  01 — AI  ERT  CRT 

001 2  fi 

0000 

DC 

0 

LU  2 — UNUSED 

001  -tR 

0062 

DC 

X  -  62 

*LU  OS — LINE  PRINTER 

00 1  C.R 

0 1 C6 

DC 

X  -  ICo 

♦LU  04 — DISC  ADMIN  FILE 

00 1  SR 

02C6 

DC 

X  ••  2Cc.  - 

♦LU  05 — DISC  OVERLAY  FILE 

OOlAR 

00 1  3 

DC 

x  is- 

♦LU  6  HSPTR 

00  ICR 

03C6 

DC 

X  ••  3C6  ' 

♦LU  07 — TPL  HISTORY  FILE 

00 1 P  ft 

00C6 

DC 

X  ■  Ct 

♦LU  08 — RESIDENT  SOFTWARE 

0020R 

0000 

OOOO 

DC 

0#  0 

♦UNUSED  LUS 

0024R 

0000 

0000 

OOOO 

OOOO 

0000 

DC 

Oi  0.  0,  0.  0 

002ER 

« 

DS 

32 

*  OR  SAVE 

* 

♦TASK  4 

* 

PROGRAM 

004ER 

* 

CMD 

EQU 

* 

OOOE 

R 1  4 

ECU 

14 

OOOF 

R 1 5 

ECU 

15 

004ER 

4SE0 

OOOSR 

LH 

R14, ADRS 

005 2 ft 

4  SEE 
OOOO 

LH 

R 1  4 ,  0  <  R 1  4  ) 

LOAD  BUFF  ADRS  INTO  R14 

*  R14-- 

-TTY  BUFFER 

*  R15 — 

-RE  TURN 

ADDRESS  REGIE 

TER 

005<:.R 

4 1 FO 

005 ER 

BAL 

R15. OVERLY 

005AR 

E  1  30 

OOOO 

SVC 

Si  0 

005ER 

OVERLY 

DS 

X ' 1 200 

1  25  OR 

OVERLE 

E'.'U 

♦  - 1 

1  25ER 

END 
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TASK  5 

COMMANDS  DIRECTORY  TASK 

—  comm an  os  tii rectory  for  the  sensor  monitor  set  page  i 

* 

* 

*  COMMANDS  DIRECTORY  ROUTINE 

* 

*  REWRITTEN  AND  DEBUGGED  BY 

*  RICH  MARTINO  *<  JOE  KARAk.OWSKI 

* 

■* 

* 

4 


OOOOR 

EXTRN 

Al  OF  LG 

OOOOR 

extrn 

IJVERL  Y  i  UVER!  .E 

OUOOK 

EXTRN 

T4STAT 

OOOOR 

ENTRY 

T I MCOM 

OOOOR 

ENTRY 

SRO.  SRUTE: 

■JC 

*  COMMANDS  DIRECTORY  TASK 

CON T KOL  BLOCK 

OOOOR 

TT 

SRIJTG 

OS 

o 

UNUSED 

OOOSR 

0000 

DC 

0 

PARAMETER 

OOO  A  R 

DS 

2 

UNUSED 

OOOC  R 

OSBER 

DC 

TTYBUF 

tell  buffer 

000 ER 

0000 

DC 

0 

LO  0 

00 1  OR 

0002 

DC 

2 

LU  1 — TTY 

00 1  JR 

0000 

DC 

0 

0014R 

0062 

DC 

X  62- 

LIJ  3 — LINE  PRINTER 

00 1  oR 

0062 

DC 

X  62  • 

LU  4  =  L I NF  PRINTER 

00 1  SR 

00 1 3 

DC 

X  13“ 

LU  5 — TAPE 

00 1  OR 

02  C  6 

DC 

X  2C6  • 

LU  6 — DISC  OVERLAY  FILE 

001CR 

0002 

DC 

2 

LU  7 — TTY 

001ER 

0000 

DC 

0,  Q,  0,  0 

LU  S'- 1  1 

0000 

0000 

0000 

0026R 

0000 

DC 

0,  0*  Ox  0 

LU  12-15 

0000 

0000 

0000 

002 ER 

DS 

•;2 

GEN  REG  SAVE 

83 
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004 ER 
004ER 

0052R 

0056R 

005AR 

005CR 

005ER 

0062R 

0066R 
006 SR 

006  AP 

006  ER 

007  2R 

00  7 6R 

007AR 

007ER 

0oS’2R' 

008gR 

008 AR 

ooser 

0092R 
009tR 
009AR 
009  ER 
00A2R 
O0A6R 


com  AMDS  DIRECTORY  FOR  THE  SENSOR  MONITOR  SET 


« 

•* 

* 

•» 

*  COMMANDS  DIRECTORY  MAIN 

# 

* 

* 


SRIJ 

EQIJ 

■* 

El  10 
0152R 

SVC 

1, DIRRD 

4800 

01 54  R 

LH 

STAT, DIRRO+2 

4210 
OOF  SR 

BM 

DEVER1 

24E1 

L  I S 

ONE,  1 

07CC 

XHR 

ZRO, ZRu 

40C0 

OOOOF 

STH 

ZRO,  AI.GFLG 

40  CO 
03BER 

STH 

ZRO, TTYBOF 

TASKS 

EQIJ 

■» 

4820 

OOOOF 

LH 

TS2,  T4STAT 

C5  20 
8000 

CL  HI 

TS2, x -  8000 ’ 

4280 

OOFCR 

BNE 

AI.OOR 

4810 

03BER 

LH 

TS1 , TTYBOF 

4880 

OOFCR 

BZ 

Al.GOR 

4 1  DO 
OOCAR 

PRMSER 

BAI 

RTN, SEARCH 

40C0 

03BER 

STH 

Z  R'U ,  T  T  Y  BUF 

4  30 0 
OOFCR 

B 

Al.GOR 

4520 

03BSR 

CL  H 

TS2, PRUGRP+8 

4330 

00A2R 

BE 

CAT  TK4 

4020 

03B3R 

STH 

Ts2, PRUGRD+S 

4020 

037CR 

STH 

T  S2 , TASK4+14 

E  1  1  0 

03  BOR 

SVC 

1 ,  PRO GRP 

4300 

03B2R 

LH 

STAT, PROGRD+2 

42 1 0 
014AR 

BM 

OEVER? 

E  1 60 

O  .  F  P 

CACTI.  4 

SVC 

6,  TASK. 4 

4  2  30 

OUc-G R 

BZ 

TASKS 

PRUORAM 


READ  DIRECTORY  INTO  BUFFER 
TEST  STATUS 


Zero  reg  o 
ZERO  ALGOR  FLAG 


REDOES T  STATUS  OF  TK4 
TEST  IF  DORMANT 

IS  THERE  A  COMMAND  TO  PROCE 
IF  ZERO  CHECK  FOR  Al.GOR 

ZERO  TTY  BOFFER 
GO  TO  CHECK  ALGORITHM 
Al  REAY  IN  CORE  ? 

YES, SKIP  READ 
SET  UP  PARAMETER 
BLOCKS 

READ  IN  PRO G 
TEST  STATUS 
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-  COMM AN ns  DIRECTORY  FOR  THF  SENSOR  MONITOR  SET  PAGE 

OOAAR  El 20  TKERR  SVC  2, TASKFR 

00ES2R 

OOAER  4300  B  TASKS 

0066R 

00B2R  0007  TASKER  DC  7. 20,  C'  THERE  IS  A  TASK  ERR ' 

0014 
2054 
4845 
5245 
2049 
5320 
4120 
5441 
53 4 B 
2045 
5252 


OOCAR 

SEARCH 

ECU 

•* 

OOCAR 

4840 

015ER 

LH 

CT, DIRBUF+2 

LOAD  NO.  OF  ENTR  AS  COUNT 

OOCF.R 

9 1  42 

SU  S 

CT.  2 

SL ( MULT X 2 ) TO  MAKE  COUNT  AN  AOR 

OODOR 

0733 

XHR 

DIPO. OIPG 

RESET  DIR  POINTER 

00  Ci  2  R 

45 1 3 

NAMSER 

CLH 

TS 1 . 01 R  BUF + 4  <  D I PO  >  CHECK  NAME  WITH  DIRECTORY 

01 6  OR 

OOD/.-.R 

4330 

OOFOR 

BE 

FILPBK 

IF  NAME  FOUND  THEN  BRANCH 

OODAR 

2834 

A I S 

DIPO, 4 

I NCR  DIR  PN TR 

OODC'R 

0534 

CL  HR 

DIPO, CT 

TEST  IF  SEARCH  IS  FINISH 

OODFR 

4280 

00D2R 

BL 

NAMSER 

OTHE  RW I SE  CONT 

00E2R 

E  1  20 
03®  ER 

SVC 

2, CMERR 

ERROR  NAME  NOT  FOUND 

OOE--.R 

4010 

03  AE  R 

STH 

TS 1 i  JOE 

PUT  BAD  CMD  IN  BUFFER 

OOEAR 

E 1  20 

03  AAR 

SVC 

2, ERMS 

WRITE  OUT  CMD 

OOEER 

0300 

BR 

RTN 

return  Tu  routine 

OoFOR 

filfbk 

ECU 

•* 

OOF  OR 

4823 

LH 

TS2< DIRBOF+6 ( DIPO )  LOAD  SECTOR  AOR  IN  TS2 

0162R 

00F4R 

4300 

0008 

B 

8 <  RTn ) 

RETURN  TO  CALLER 

OOF  SR 

4300 

014AR 

DEVER1 

B 

0EVER2 

OOF  CR 

ALGOR 

EGO 

* 

OOFCR 

45E0 

0060R 

CLH 

ONE, ALGFlG 

0  1 OOR 

4230 

0066R 

BNF 

TASK  5 

0104R 

E 1 60 
037ER 

svc 

6,  TASKS 

0 1  OSR 

4230 

OOAAR 

BN  2 

TK.FR  R 

0 1 OC  R 

40C 0 
OOFER 

STH 

ZRU,  At  OF  L  C’ 

ZERij  ALGORITHM  FLAG 

01 10R 

480'.* 

B 

TASt  5 

0066R 
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r 


—  conn Anns  directory  for  the  sensor  monitor  set 

* 


* 

* 

* 

♦ 

4 

* 

4 


TIME  COMPACT  ROUTINE 

THIS  ROUTINE  CALLS  THE  TIME  OF  DAY  HH: MM: SS 
AND  COMPRESSES  THE  :  I.  E  HHMMSS 
ONE  MUST  LOAD  GEN  REG  1(TS1>  WITH  THE  ADR  WHERE  THF  R 
STORED 


0 1 1 4R 
01 14R 

£  1  20 

TIMCOM  EQU 
SVC 

* 

2,  RDTIME 

READ  CURRENT  TIME 

0 1 1  SR 

0 1  SC  R 
43  AO 

LH 

R 1 0 i RD T I MF+ 1 0 

0 1 1 CR 

0146R 

40A1 

STH 

RIO* 4 ( TSl > 

STORE  SS  IN  TN 

0 1  2  OR 

0004 

4  3  AO 

LH 

RIOi  RO TIM*- +4 

0124R 

0140R 
40  A 1 

STH 

RIO. Ot TSl ) 

'STORE  HH  IN  TN+4 

0 1  2  HR 

0000 

43  AO 

LH 

RIO.  ROT  I  ME 

/  .  M/ 

0 1 2CR 

0142R 

9 1  A3 

SLI.S 

R 1  0 .  3 

SHIFT  SO/ MO/ 

012ER 

4  3  BO 

LH 

R1 1, RDTIME+3 

/  M :  / 

0 1  32R 

0 1 44  R 
90  BS 

SRI  S 

R 1  1 . 3 

SHIFT  SO  /OM/ 

0 1 34R 

06AB 

OHR 

RIO.  R 1 1 

OR  /MO/+/OM / 

0136R 

40  A 1 

STH 

RIO, 2 (TSl ) 

STORE  MM  IN  TN+2 

0 1  JAR 

0002 

030 D 

BR 

rtn 

RETURN 

* 

4 

* 

* 

* 


* 

* 

* 

* 

D  C 

CONSTANTS 

0 1  SCR 

ooos 

01  4  OR 
0000 
0000 
0000 
0000 

RDTIME 

DC 

3.  *+2,  0.  0.  0,  0 

0143R 

0000 

LSTMIN 

DC 

0 

014AR 

DEVER2 

ECU 

* 

014AR 

E 1 20 
035ER 

SVC 

2, ERMESS 

014ER 

4200 

0066R 

B 

TASKS 

0 1 52R 

5C06 

0000 

0 1 5CR 

DIRRD 

DC 

X  5C06 ' , 0,  OIRBUF, D I REND, 0 

ESULT  I 


-  COMMAND 

3  directory  for  the  sensor  monitor  set 

0000 

0 1  SCR 

OIREUF 

DS 

512 

035BR 

D I  REND 

ECU 

*-l 

0000 

STAT 

ECU 

0 

000 1 

TS1 

ECU 

1 

0002 

TS2 

EOU 

2 

0003 

R3 

EOU 

3 

0003 

DIPO 

EOU 

3 

0004 

CT 

EOU 

4 

0005 

R5 

EOU 

5 

0006 

R6 

EOU 

6 

0007 

R7 

EOU 

7 

0008 

R3 

EOU 

8 

000  ? 

Al  CT 

EOU 

y 

OOOA 

RIO 

EOU 

10 

OOOB 

CMD 

EOU 

1 1 

OOOE 

R 1 1 

EOU 

1 1 

OOOC 

2R0 

EQU 

12 

OOOD 

RTN 

EOU 

13 

OOOE 

ONE 

EOU 

14 

OOOF 

R 1  5 

EOU 

15 

03 SCR  2020 

BLANK 

DC 

X  2020 ' 

035 ER  0007 
>.*00  A 
492F 
4F20 
4552 

52  4F 
5220 

ERf'IFSS 

DC 

7 1  1 0 1  C  I/O  ERROR  •' 

036CR  0001 

PAUSE 

DC 

1 

036ER  434D 
4420 
2020 
0202 
0000 

037 A  R 

03  E'ER 
0000 

T  ASK  4 

DC 

C "  CMD  '  .  X  ’  0202  • ,  0.  *+2, 

TTVBUF,  0 

037ER  5441 

534 E: 
3620 
0202 
0000 
0000 
0000 
0000 

T  ASK  6 

DC 

C  TASK 6  .X  202  ,  0.  0.  0<  0 

033FR  0007 
0018 
2043 

4D4  4 
2045 
5252 
202C 
4V4E 

So  41 

4C  4'  '"' 

CMERR 

DC 

7,  24,  C  CMD— ERR  ,  INVALID 

CMD  I S ' 
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COMMANDS  DIRECTORY  FOR  THE  iF N'r-uR  MONITOR  3£T 

4420 

4340 

4420 

4953 

7,  2 


03  AAR 

0007 

ERMS 

DC 

0002 

03  AE  R 

0000 

JOE 

DC 

03  BOR 

5C06 

PROGRO 

DC 

0000 
OOOOF 
0000 F 
0000 


00 1  0 
5052 
4F4  7 
5241 
4020 
4953 
204  E 
4F54 
2049 
4E20 
4449 
5245 
4354 
4F52 
5920 


0 

X 


5006  , O, OVERLY  /  OVERLE/  0 


*  TTYBUF  13  FROM  TA3K1 

*  THE  FOL* OWING  CARD  MOOT 

* 

* 


BE  IMMEDIATELY  BEFORE  THF  TTyBUF 


03  BAR 

000  7 
0050 

DC 

7,  80 

0  3BER 

T T r  B OF 

DC 

80 

040ER 

RF  I.ORG 

EOO 

* 

000 1 

CRT  1 UJ 

EO'U 

x  ooo  i 

0002 

CR  T  LU2 

EOO 

X  0002 

0002 

CRT2LU 

ECU 

A  0002 

0005 

OVLFIL 

EOO 

X  ’  0005 

2000 

WRI  TE 

EOO 

X  •  2000 

0800 

WAIT 

EOO 

X  0800 

0004 

LNPLU 

EOO 

X  0004 

0400 

random 

EOO 

X ' 0400 

0000 

A3C  I  I 

EOO 

X ' 0000 

040ER 

0007 

AD3ERR 

DC 

7,  27,  C 

TELL  BUFFER 


042ER 


END 


3RL* 
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3 I  TUA  T  I  ON  3  I MUL A  T  I  ON  PROGRAM 
*  AUTHOR  J.  K.ARAKOWSt.I 
•» 


OOOOK 

ENT  K  V 

<*SE  UNO 

OOGOft 

ENTRY 

(JOB'CC  L  ,  <JGENP,  tJSENW,  (JSEnTK,  (JSENIJP. 

OOOOR 

Entry 

TAS»  6,  TSF6TIG,  CNVTA b,  sensno,  ACT SEN 

OOOOR 

Entry 

LURoEUx  L  UR'£*EN>  LUR0-J>  r-£*j»L  T 

OOOOR 

ENTRv 

<J  3  E  NF  N »  0 £: .JL  S  T  i  0  S  T  ft  NG  <  S  T  R  T  D L 

OOOOR 

ENTRY 

SEGLST, SEGNUN,  SENHw 

OOOOR 

entry 

S T RNO »  ^  £-EG 1  X  t  2 EG  l  Y  /  &  £*EG2 X  >  & S E G 2  Y 

OOOOR 

entry 

£.£GL  >  £  r-EGN  >  '£•  T RLG T  >  0I5*JNUf/i 

OOOOR 

entry 

(SLSTl,  (JOB-CNO,  (JOBUST,  (2  CD  CD,  <§OBUV£,  @OBJRS',  (JOB 

«)OOOK 

entry 

(JSEGPO,  (JOBOFG,  (J  SEN  ID,  (JSENFG,  (JSENRT ,  (JSENTP 

OOooR 

Entry 

(I3ENTB,  (JSENSX,  (JSENSy,  SSENPB,  (JSEnDR 

OOC'On 

EXTRN 

.  0.  SORT,  W 

OOOOK 

EX  TEN 

I  N P 0 .•  ALGFl G 

OOOOK 

EXTRN 

CRT IDA, TSKSOP 

OOOOR 

0398  R 

Ti.K6.TC-! 

DC 

TASK.6,  T AST-. 6 

000 4 R 

006 L  R 

DC 

UTOP 

0006 R 

OOOO  R 

DC 

TSK6TB 

COOc-R 

0000 

DC 

0  PARAMETER 

OOOmR 

OS 

2  UNUSED 

00  OC  R 

DS 

2  TELL  BuFP 

000 cTR 

0000 

DC 

0  LU  1 

00 1  OR 

oooo 

DC 

0  LU  1 

00  1  2  R 

0062 

DC 

X  62-  LU  2 

00  1  4R 

04 L  6 

DC 

X-4C6’  LU  3 

00 1  OR 

00 1 0 

DC 

X  10  LU  4 

O0 1  OR 

0002 

LU5 

DC 

2  LU  5 

00 1  AR 

DO 

10 

00 1 AR 

00'.*  0 

DC 

o 

00 1  C  R 

0000 

DC 

0 

00  1  E  R 

00  O'j 

DC 

0 

0020R 

0000 

DC 

0 

0022ft 

0000 

DC 

o 

002 AR 

0000 

DC 

o 

0026ft 

00 00 

DC 

o 

002 OR 

0000 

DC 

o 

002 AR 

0000 

DC 

0 

002 1:  R 

oooo 

DC 

0 

002  ER 

DS 

64  GEN+FlT  pt  rfgsav 

002' ER 

UTOP 

DS 

700 

0000 

RO 

ECO 

0 

000  l 

R 1 

ECU 

1 

000 2 

ft' 

ECU 

2 

000 1' 

EG 

ECU 

6 

0004 

R4 

ECU 

4 

000 5 

Rf< 

ECU 

5 

0006 

R6 

ECU 

6 

000  7 

R  7 

ECU 

7 

000* 

R6 

ECU 

6 

000'? 

R9 

ECU 

9 

OOOA 

R 1 0 

ECU 

io 

000 D 

R 1  1 

ECU 

1 1 

OOOl 

R  12 

ECU 

12 

GOOD 

RIG 

EC  i 

1  3 
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TACTICAL  SITUATION  SIMULATION  PRUGRAK 


OOOE 

R14 

OOOF 

R 1 5 

0004 

ALRTLU 

0000 

sex 

0004 

RX 

0006 

INCX 

0008 

XR 

OOOA 

SCY 

OOOE 

RY 

00 1 0 

INCY 

00 1 2 

YR 

032 AR 

SCXF 

032ER 

RXF 

0332 R 

INCXF 

OJjoR 

XRF 

033 AR 

SCYF 

033fcR 

RYF 

0342R 

INCYF 

0346R 

YRF 

034AR 

XL  GO: 

034CR 

YLOC 

034 ER 

MAPFLG 

0350R 

MAFWT 

03S2R 
035 4 R 

2004 

OBULOC 

0356R 

0350  R 
035F  R 

035 AR 
03  SCR 

6  LOO 

MAPBUF 

035ER 

0360R 

00 2 A 

036 4 R 

4232 

0000 

MAXM 

036  SR 

C232 

0000 

MINN 

036CR 

OLOX 

036ER 

OLDY 

03  70  R 

0008 

C8 

0372R 

4043 

0000 

COPS 

0376R 

409v 
999 A 

C0P6 

03  7 AR 

40CC 
•2  CCD 

CLASSG 

037ER 

4040 

0000 

TOFFS T 

03S2R 

1 1 

0334R 

CL ASF G 

03*6R 

6666 

GATE 

0333R 

0383 

C899 

033 AR 

4232 

0000 

C50 

03SER 

4  1 1 0 

Cl 

OS’-'OR 

0000 

0000 

ZERO 

03'-'4R 

400  C 

PRGATE 

EQU 

14 

EQU 

15 

EQU 

4 

EQU 

0 

EQU 

4 

EQU 

6 

EQU 

8 

EQU 

10 

EQU 

14 

EQU 

16 

EQU 

18 

DS 

4 

OS 

4 

DS 

4 

DS 

4 

DS 

4 

DS 

4 

DS 

4 

DS 

4 

DS 

2 

DS 

2 

DS 

2 

DS 

2 

DC 

X  2000  +ALRTLU 

DS 

2 

DC 

MAPBUF,  MAPBUF+: 

DS 

2 

DC 

X ' 6C00' 

DC 

X  '  2A 

DS 

4 

DC 

X  4232 ■ . 0 

DC 

X  0 232 • , 0 

DS 

2 

DS 

2 

DC 

Q 

DC 

X ' 4048' .  0 

DC 

X  '4099  ,  X ■ 999A 

DC 

X  4000 V X "CCCD 

DC 

X ' 4040 ' . 0 

DS 

2 

DS 

2 

DC 

X  6666 ' 

DC 

X  ''383' 

DC 

X ' 4232 - , 0 

DC 

X  -  4 11 0 ' 

DO 

0#  0 

DO 

X  40'0  0  ■  .  X  ■  CCCD 

UNUSE n 


UNUSED 
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TACT  IC  Al 

S I  TUA  T  I  ON  S I  MULAT  I  ON  PROGR 

02EA 

ccco 

CLKCNT 

ECU 

X  '2EA 

02DE 

SEC 

EOU 

X-20E ■ 

OOS'C 

CLK I NT 

ECU 

60 

OS  'P'c-R 

TASK  6 

EOU 

« 

039SR 

C8B0 

LHI 

R 1 1  -  UTOP 

039 CR 

006E  R 

4  0  BO 

STH 

Rll,  TSK6TB+ 

03A0R 

0004R 

CS’BO 

LHI 

Rlli  T ST .6 T B 

03A4R 

0000 R 
40  BO 

STH 

Rll, TSK6TB+ 

03ASR 

0006  R 

4 1 FO 

BAL 

15,  U 

03AC  R 

0000  F 
DOC  0 

STM 

R12, FORSAV 

OS  COR 

1 6 1 C  R 

0700 

*  ZERO 

ALGORITHM  FLAG 

XHR  RO » RO 

03B2R 

241  1 

L  I  S 

Rl.  1 

03B4R 

4000 

STH 

RO,  AI.OFLO 

OSBSR 

0000 F 
4000 

STH 

RO, MAPFlG 

03  BCR 

03 4 E  R 

2  BOO 

SER 

RO,  RO 

03BER 

6000 

STE 

RO, scetm 

03C2R 

251ER 

4  000 

STH 

RO, SCE TIM 

0  3C6R 

24FCR 

C820 

LHI 

R2,  X  ■' 40S0 •' 

OSCAR 

4080 

4020 

STH 

R2»  DEI.TM 

OSC'ER 

251 AR 

4000 

STH 

RO,  DEI  TM+2 

OS  OCR 

25  ICR 

0  7AA 

*  ZERO 

MAP 

XHR 

wait  flag 

R 1 0 ,  R 1 0 

0SD4R 

24  BA 

LIS 

Rl  1 ,  10 

03D6R 

40  BO 

STH 

Rll,  MAF'WT 

03DAR 

0350 R 
Co  GO 

LHI 

Rll,  CRT  IDA 

O'SDER 

OOOOF 

CSAB 

LHI 

RIO, 2<R1 1  ) 

0SE2R 

0002 

40  AO 

STH 

RIO, OUT  1 

0SE6R 

OSECR 

4  1EO 

*  SET  UP  CRT  PARAMETERS 
BAl.  Rl  4,  CNVFP 

OSEAR 

221 6- R 
03DC  R 

DC 

CRT IDA 

OSECR 

OUT  1 

DS 

2 

OSEER 

6030 

STE 

RS, SCXF 

0  SE  SR 

032AR 

C  SAB 

LHI 

RIO, 10 (Rl 1 ) 

OSFoR 

OOOA 

40AU 

STH 

R 1 0, OUT 5 

M I N I MUM  SC  EN 


INTERVAI  = 
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TACTICAl 

SITUATION  SIKULAT ION  PROGRAK 

03FAR 

0404R 

26A2 

AIS 

RIO,  2 

03FCR 

40A0 

STH 

RIO,  OUT 5+ 2 

0406R 

*  SET  UP  CRT 

PARAKF TERS 

04  OCR 

4 1 EO 

DAI . 

R14, CNOFP 

0404R 

22 1 6R 

OUTS  DS 

4 

0408R 

6080 

STE 

RS,  SC  Y  F 

04  OCR 

033AR 

4000 

STH 

RO.  OL 0 X 

041  OR 

036C  R 
4000 

STH 

RO,  OLOY 

04 1  4R 

02 6 E  R 
Co  DO 

LHI 

R 1  1 ,  X  435 

04 1  SR 

04 35 
07AA 

XHR 

RIO,  RIO 

041AR 

4CA0 

KH 

R 1 0,  CSSS 

041ER 

03SSR 

C4D0 

NHI 

R 1  1 ,  X  '  7 FFF  ■' 

0422R 

7FFF 

40  DO 

STH 

R1 1,  II 

0426R 

0382 R 

4820 

*  SYS TEN  TIKER  LOOP 

WAITCK  LH  R2»  CLLCNT 

042AR 

02EA 

DFFS 

* *!  i  X 

042CR 

42'  '0 

NOP 

0430R 

0000 

E 1  20 

*  WAIT  FOR  S 
SVC 

CENAX10  INTERVAi 
2,  WA I  T  I 

0424  R 

0534R 

2207 

DFDS 

0,  7 

0436R 

4200 

NOP 

042AR 

0000 

CLKSET  ECU 

# 

042AR 

4020 

STH 

R  2,  CL  LI 

042ER 

1E84R 

4020 

STH 

R2,  DEL  TIN 

0442R 

24FAR 

4  1  DO 

PAL 

R 1 3 ,  CNVSEC 

044  CR 

050F.  K 
406-0 

STH 

Rc*<  SEC  1 

044AR 

1E8/-.R 

4000 

NXTIKF  STH 

RO.  RESULT 

044ER 

0532R 

4850 

LH 

RS,  CLL.CN T 

0452R 

02EA 

4 1  DO 

DAI. 

R 1  3,  CNVSEC 

04S6R 

050ER 

45*20 

CLH 

R’Cr-1  SFC1 

045AR 

1 F  86  R 

■J**;  •;  *; 

DP  F  S 

>  -• 

04  SCR 

■  i  i  do 

DAL 

Rl  3,  SECAD.J 

046OR 

04  R 
4550 

CLLCHL  CLH 

RS,  CLL1 

ZERO  RESULT  ACC UK 

LOAD  CURR  INTERRUPT  COUNT 


CO-WARE  CURR  WITH  PREV  TIKE 
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0464P 

1ES4R 

2323: 

OFF  3 

2  <  3 

0466R 

CB50 

SHI 

R5. 120 

04fcAR 

0078 

4870 

LH 

R7< CLK 1 

046ER 

1E84R 
OB  75 

SHR 

R7 1  RC« 

0470k 

4  A  70 

AH 

R7 i RESULT 

0474R 

0532R 

C570 

*  CHECK.  CLOCK 
CLH I 

intlrvai 

R 7 /  CLF. IN T 

04  7SR 

00  SC 
4380 

BFC 

8, STTSK6 

04  7  iK 

04  CO  R 

L-C'-i*.) 

LH  I 

F.Z'i  C  LK  I  NT 

04S0R 

00  sc 

CBS’ 7 

SHI 

R5<  1  1  R  7  ) 

04S4R 

000 1 
4330 

BFC 

3. NX TIME 

04SSR 

044AR 

0722 

XHR 

RS,  R2 

048AR 

0835 

LHR 

R3i  R5 

048CR 

4C20 

MH 

R2«  C8 

0490R 

0370  R 
4030 

STH 

R3» CLKWT 

0484R 

052F.R 

E 1 20 

*  WAIT  X  MI  Li 

SVC 

I SECONDS 

2, WAI TM 

0483R 

052AR 

4300 

BFC 

0,  NX TIME 

04  SCR 

044AR 

SECAOU  ECU 

* 

04  SCR 

23:35 

BFFS 

8.  5 

04SER 

4200 

NOP 

04A2R 

oooo 

CAcO 

AH  I 

R6-  60 

04A6R 

00 SC 
4B60 

SH 

R6,  SEC  1 

04AAR 

1 E86R 

C5o0 

*  IF  0 1 F  F t K'F NC  t  —  1  V 

CLH  I  R6<  1 

04AER 

000 1 
0330 

BFCR 

3,  R 1  3 

04  BOR 

C'8’76 

L  HI 

R7,  -1  (Rfr) 

04B4R 

FFF  F 

0  7fr6. 

XHR 

R6<  R6 

04B6R 

4C6-0 

MH 

R6,  ONE 20 

04  BAR 

0576R 

4070 

•*  AO-JUST  SEC  UNO  COUNT 
STH  R 7. RESULT 

04BER 

05S2R 

0  300 

BFCR 

0.  Rl  :• 

04C0R 

STT'rJ  6  ECU 

04C  OR 

c-  1  70 

AMM 

R7>  SCETIM 

04  C  4R 

24F R 
40  y*.} 

STH 

R7,  DC  T  IM 

9.X 


04CSR 

24FAR 

01  CO 

LM 

R 1  2.  FuRSAV 

04CCR 

161 C  R 

4  SCO 

LH 

11/ DEL  TIM 

04  DOR 

24FAR 

LF 

8.  *C2 

04D4R 

2556 R 

08EG 

LHR 

R 1 4/  R 1  1 

04D6R 

4 1 FO 

DAK 

15.  .  W 

04DAR 

0000  F 

2800 

LER 

0,  0 

04DCR 

2008 

DER 

0,  8 

04DER 

6000 

STE 

0,  DEL  T Pi 

04E2R 

25 1 A  R 

ooco 

STM 

Rl2. forsav 

04E6R 

161 CR 

0700 

XHR 

R0»  RO 

04ESR 

241  1 

LIS 

Rl,  1 

04EAR 

6800 

LE 

RO.  SCETn 

04EER 

251ER 

6  A  00 

AP 

RO,  DEL  TH 

25 1 A  R 

PAGE 


04F2R  6000 
25 1 E  R 

04F6R  4 3  DO 
050E  E 

04FAR  4060 
1ES6R 

04 PER  4850 
02R  A 

0502R  4050 
1E84R 

0506R  E 1 20 
2478R 

050AR  4300 
05  78  R 

050ER 


■*  save  Scenario  tine. 

STE  R0<  Se  t  r Pi 

*  CONVERT  SECONDS 

BAi.  RlG, CMVSEC 

STH  R6, SEC1 
LH  R5. CLKCNT 
STH  R5.CLK1 

*  SET  CURRENT  TINE 

SVC  2< ROT  I OF 

EEC  0,  ST  TASK 

CMVSEC  ECU  * 

*  USES  R6-R9 

*  CONVERTS  ASCII  SECONDS  TO  BINARY 


050ER 

0788 

XHR 

R8.  R8 

051  OR 

4860 

02  OE 

LH 

R6. SEC 

0514R 

089  6 

LHR 

R9,  R6- 

05 1  6R 

C460 

OOOF 

NHI 

R6,  X  F 

05 1 AR 

C  490 

OF  00 

NHI 

R9 , X  FOO 

051ER 

94 99 

EX  DR 

R9 ,  R9 

0520R 

4C8>.i 

MH 

RS, TEN 

0580  R 

-»  CONVERT  8£' 

ON  08 

U524R 

OA.  9 

AHK 

ft  6,  R9 

052'-  R 

OS'  -D 

DP  C  R 

0.  R 1  8 

94 


T AC r I C AC  Cl TUA T I ON  S I NUL  A T I ON  PROGRAM 


052SR 

SYNC 

DS 

2 

052AR 

OOOB 

0000 

WAITN 

DC 

11.0 

052 ER 

0000 

CLK.WT 

DC 

0 

0S30R 

OOOA 

TEN 

DC 

10 

0532R 

RESULT 

DS 

2 

0S34R 

0000 
0000 
000 1 

HAITI 

DC 

11. 0,  1 

05  CAR 

ooo  e 
0000 
0009 

HAITI  X 

DC 

1 1 . 0,  9 

0540R 

0000 

0000 

0064 

WAITC 

DC 

11.0,  100 

0546R 

oooc 

XII 

DC 

12 

054SF: 

494E 

5020 

2020 

0202 

3  TASK  3 

DC 

C  INF  , X ' 202 " 

0550R 

0000 

0000 

0000 

0000 

STSTAT 

DC 

0.  0.  0.  0 

0558R 

0007 

00 1 4 

T  ASKER 

DC 

7,  20 

05  SCR 

5441 

5342 

3320 

5354 

4152 

5430 

4552 

524F 

5220 

DC 

C  T ASK. 3  ’START  ERROR 

056ER 

ERRNU 

DS 

2 

05  7 OR 

00 1 9 

XXV 

DC 

2*1' 

057-;R 

0003 

THREE 

DC 

X 

0574R 

0000 

ACTE LG 

DC 

0 

05  7 OR 

0073 

CNF  20 

DC 

120 

05  7 OR 

ST  1  ASK. 

ECU 

* 

05  7  OR 

4 1  r<o 

1E3CR 

e  al 

*  OUTPUT  AC 

R 1  2*  <  bL-ENAR  c  T  AR‘  T  ScENhR  I K 

T I VA  T I  UN  S'  F  OR'  F’R'E  V I OUS  PER’  1 00 

057CR 

4000 
0574  R 

*  se  r 

STH  R0> ACTFlG 

UF  LOOP 

0500R 

C330 

1634R 

LHI 

R'3>  ACTSEN 

0504R 

0744 

XHR 

R'4,  R'4 

0506R 

4:350 

1E3AR 

LH 

R5, SENSNO 

058 AR 

2751 

SIS 

R5.  1 

053C  R 

l_  X/\  (.1 

0022 

LHI 

R6. X ' 22 

<■•5  •'•Or. 

( V  4  \ 

KiHR 

R4  i  Re. 

PAGE  7 
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TACTICAL  SITUATION  SIMULATION  PROGRAM 


0592R 

0846 

LHR 

R4,  R6 

0594R 

0A53 

AHR 

R5.  R3 

*  R4=  ZERO 

G596R 

6840 
0390 R 

L£ 

R4i  ZERO 

*  NEXT  ACTIVATION 

059AR 

NX TACT  EQU 

* 

059AR 

6863 

0008 

LE 

R6,  8(R3) 

059ER 

4320 
05C0  R 

BFC 

2. ZROl 

05A2R 

6/560 

SE 

R'6-»  DEl.TM 

251 AR 

05A6R 

4320 

05C0R 

BFC 

2,  ZROl 

05AAR 

6960 

0372R 

CE 

R6*»  COP 5 

05AER 

2125 

BTFS 

2,  5 

05  BOR 

4200 

NOP 

0000 

•*  ZERO  AN T  I  C 

I PATE  FLAG 

05B4R 

0203 

0002 

STB 

RO,  2  (  R3  > 

05BSR 

6063 

0008 

STE 

R6>  8  ( R 3  ) 

05  BCR 

4300 

050ER 

BFC 

0.  I NCR 1 

05C0R 

ZR01  EQU 

* 

05C0R 

6043 

STE 

R4i  8 1 R3 ) 

0003 

*  ZERU  SENFLG 

05C4R 

0203 

0002 

STB 

ROi 2 1 R3 ) 

05CSR 

6803 

0014 

LE 

RO. X  14 ' <  R3  > 

05CCR 

6900 

0394R 

CE 

R0<  F'RUATE  Cl 

05  DOR 

218  7 

BTFS 

8.  7 

05D2R 

4200 

0000 

NOP 

05DoR 

4 1 00 
23AAR 

BAL 

Rl  3,  A  DDL  ST 

05DAR 

4010 

05  74R 

STh 

R1 ,  ACTFlG 

*  ZERO  PROBABILITY  ACCUMULATOR 

05DER 

I  NCR  1  EQU 

* 

05DER 

6043 

00 1 4 

STE 

R4, X ‘ 14  (R3) 

05E2R 

020  5 

00 1C 

STB 

RO. X ' 1C  (R3) 

05E-.-R 

0203 

0010 

STB 

RO,  X  1  D  (  R3  > 

05EAR 

0203 

00 1 E 

STB 

RO,  X  1 E  ( R3  ) 

•*  RESTORE  CLASSIFICATION  TO  Zhi 

05EER 

020  5 

S  T  B 

RO,  X  IF  1R5) 

PAGE  8 


FOR  PROP  THRESHOLD 


9b 


PAGE 


TACTICAL 

SITUATION  SIMULATION  FROGl 

05F2R 

00 1 F 

C 1  30 

BXLF 

R'3i  NX  TACT 

05FoR 

Of.riAR 

4ii'60 

LN 

RS. MAPFlG 

05F  AR¬ 

034 ER 

4  f. '£■'<.! 

CLH 

RS'»  MAPW T 

OSE  £R 

0350 R 

2  1  c' 6 

BTFS 

Si  6- 

0600ft 

4200 

NOP 

G6.04R 

0000 

4000 

STH 

RO. MAPFlO 

G603R 

03 4 E  R 
2303 

OFFS 

O,  3 

Oc-OAk 

6 1 1 0 

*  MAP  CHECK 
AHM 

R 1 1 MAPFLG 

060ER 

034 ER 

4390 

LH 

R9,  ACTFLG 

Ooi  ;r 

0574R 

43  30 

BFC 

3.  WAIT1 

Gt'  1  (ift 

06  3 C  R 
4000 

STH 

RO, ACTFLG 

06 1 AR 

057  4R 
Cc-SO 

LH  I 

R 9, X  8000' 

Os  l  £  ft 

sooo 

4090 

4  SYSTEM  TA 
STH 

£4  3  S  i  NC 

R9, TSK30P 

Os  2  3R 

0000  f 

E 1 60 

SVC 

6,  S TASK  3 

06-2  sR 

054  SR 

4S'?o 

LH 

R 9,  STSTAT 

0  62AR 

0550  R 

y'33'4 

OFFS 

3,  9 

062CR 

4200 

NOP 

0630ft' 

0000 

C690 

OH  I 

R9,  X  ’  3030  •' 

0634R 

4040 

STH 

R9, ERRNO 

06  3SR 

056E  R 
El  20 

SVC 

2,  TAST  ER 

063C  R 

0553ft 

E 1  20 

HAITI  SVC 

2,  WA I  T  C 

0G40R 

054 OR 

4  300 

BFC 

0,  NX TIME 

06.4  4R 

044 AR 

SETUP  ECU 

* 

064  4  R 

0  <460 

STM 

R6,  RSAV1 

064SR 

0708R 

03  75 

*  LOAD  CURR 
LB 

oeuecr  s  r r  i 
R7»  UR5) 

064CR 

OOOl 

07  fib 

XHR 

R6  ■  R6- 

064FR 

2771 

SIS 

R7i  1 

0650R 

C  S'i-O 

LH  I 

R;3#  S  T  Rl  G'T 

065 4R 

00  1 1 

OC  63- 

MHR 

Ro,  R-S 

OfrSfrR 

CA70 

AH  I 

R7,  STRTEL 

DEVELOP  STRING’  TABLE 


INGE 


97 
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tactical  situation  simulation  program 

1C  OCR 


PAGE  1 0 


* 

LOAD  CURR 

SEG  PO IS  T I ON 

065AR 

4895 

0006 

LH 

R9. 6 ( R5 ) 

065ER 

269 1 

A  IS 

R9<  1 

0660R 

DSD  7 
000 1 

LD 

Rlli 1 <R7) 

0664R 

059  D 

CLHR 

R9i  Rl  1 

066  OR 

2829 

DEES 

2 1  9 

0668R 

4200 

0000 

NOE' 

066CR 

K I  LI  S  ECU 

* 

* 

SET  END  OF 

OBJ  FLAG 

066CR 

D2 1 5 
0002 

STD 

Rl , 2  <  R5 ) 

06  7 OR 

D 1  60 

07  OCR 

LM 

R6.  RSAV 1 

06  74  P 

4200 

DEC 

0.  NX  T 1 

1ED2R 

STORE  NEW 

F'OS  I  T I  ON 

06  7 SR 

4095 

0006 

S  TH 

R9i  6  (  R5  > 

067CE 

CA79 

ooo  i 

AHI 

R  7 1  1 ( R9 ) 

068OR 

029  7 
0000 

LP 

R9i  0  <  R  7  ) 

06S4R 

4590 

15FAR 

CLH 

R9i SEGNUM 

0688R 

4220 
06>6  CR 

ETC 

2,  KILLS 

068CR 

0899 

LHR 

R9«  R9 

06SER 

4SS0 

DFC 

3,  KILLS 

066CR 

4 

STORE  MEW 

MUMPER 

0692R 

4095 

0024 

STH 

R9i  X  24  <R5> 

06V6R 

2791 

SIS 

R9.  1 

06.9SR 

0788 

XHR 

R8.  R8 

069AR 

C8A0 

00 1 8 

LHI 

RIO,  X  18" 

069ER 

OH  SA 

MHR 

R8.  RIO 

OcAOfi 

CA90 

1 1  4AR 

AHI 

R9t SEULS  T 

06A4R 

6809 

<9000 

LE 

ROi  0  ( R9  ) 

06ASR 

4005 

00 2E 

STH 

RO,  X  2F  ■  (  R'5  > 

06AC  P 

6809 

0004 

LE 

RO,  4  <  R9  ) 

06  DOR 

6005 

00 1 C 

STE 

RO.  X  -  1C  <R5 > 

* 

SET  REMAINING  SEG  DI'ST~ 

4 

X  AND  Y  COOR  INITIAl.IZA 

06D4R 

6809 

LF 

R0<  o  (  R ’■*  ) 

0008 

06DSR 

6829 

LF 

R  X  *  1  2  i  R } 

COMP  CUfiR  NO  WITH  TOTAL  NO 


index  new  position  by  seu  pus it  jn 


generate  SEUMEnT  index 


98 


PAGE  1 1 


T  AC  T  I C  Al  I  TUA  T  I  ON  S  I  MUL  A  T  I  ON  PROGHAN 


oooc 


06ECR  6049 

L  F. 

R4,  X  ■  10  (  ft"~  ) 

00 1 0 

OoCOfi  6069 

LF 

R6. X  14  <R9) 

OO 1 4 

06C4R  D3A5 

LE 

RIO. 4  <  R5 > 

0004 

06 C  SR  08AA 

LHR 

RIO,  RIO 

060 AR  4330 

EFC 

3,  NRVERS 

06EAR 

060 ER  6045 

STE 

R4,  8 < R5 ) 

0008 

0602R  6045 

STE 

R4,  X  •  10  ( ft- 5 > 

00  1 0 

0  6  D6  R  6  06  5 

STE 

R6.  1 2 1 R5  > 

OOOC 

06DAR  6065 

STE 

R6.  X  14'  1R5) 

00 1 4 

Oc>  BE  R  600 5 

STE 

RO,  X ' 26 '  { R5  > 

0026 

06  ESP  6025 

STE 

R2,  X  2A '  <  R5 ) 

00 2 A 

06 E oft:  4300 

EFC 

Of  RE  T 

0702ft 

06  E  AK 

NRVERS 

ECU 

* 

06 EAR  6005 

STE 

RO*  S  (  R ) 

OOOC 

06 E  F  R  6 OO 

STE 

RO, X  10  tR5> 

00 1 0 

06F2R  6025 

STE 

ft'",  1 2 1 R5  > 

OOOC 

06F6R  6025 

STE 

ft  2,  X  14  ( R5 ) 

00 1 4 

06FAR  6045 

STE 

R4, X ' 26 ' ( R5 ) 

0026 

06FER  6065 

STE 

R6, X ' 2A  ( R 5 ) 

002 A 

0702R 

RET 

ECU 

0702R  0160 

LK 

R’6,  RSAVl 

0703R 

0706ft  030E 

EFC  ft 

C>,  R  1  4 

0708ft 

ft'SAVl 

OS 

24 

0720R 

OE-JLST 

OS 

2600 

1 1 43R 

OGJNUK 

OS 

2 

1  1  4AR 

SEGLST 

OS 

1 200 

1 5FAR 

SEGN UK 

OS 

2 

15FCR 

ftEGSAV 

OS 

32 

1 6  1 CR 

FORSAV 

OS 

14 

162AR  0000 

0  EURO 

DC 

0,  0 

0000 

1 62ER  0000 

CURGE'J 

DC 

0 

1630ft  0000 

CURSE H 

DC 

0 

1 632ft  0000 

CiJRO.J 

DC 

0 

1  6  34ft 

ACT SEN 

OS 

1  700 

lCDSft 

STRTEL 

OS 

2 

1 C  OAR 

Os 

15 

SI  KING  I  Q‘ -  +  NUnEEfi  OF  S£' 
1 5  SEGOEN  T  £•  PER  STRrNu 
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TAC  T  I  C  AL  S I  T UA  r  I  UN  S I MULA  T  I  ON  FRC'CRAN 


1CEAR 

DS 

408 

00 1 1 

STRLGT 

EOU 

17 

1 E82R 

STRNO 

DS 

7 

*  TASK. 

CLOCK 

:  GUN  T 

1E84R  0000 

CLK 1 

DC 

0 

*  TASK. 

SECOND 

S  COUNT 

1 E86R  0000 

SEC  1 

DC 

0 

1E88R 

SCNFLO 

DS 

2 

1  Et*AR 

SENSNO 

DS 

y 

0022 

SSENEN 

EOU 

X  22  •• 

0000 

SSEGfl 

EOU 

o 

00 1  8 

S3EGLT 

EOU 

X  is  - 

0000 

e SEN ID 

EOU 

o 

002:2 

SOBJMX 

EOU 

X  •  32  ' 

0000 

sobuno 

EOU 

0 

0005 

(JOB  OF  G 

EOU 

5 

000 1 

@3TRNG» 

EOU 

1 

0002 

SSEMFG 

EOU 

7 

0004 

S-SEGL 

EOU 

4 

0003 

S SEN TP 

EOU 

z> 

0002 

SOB -JEN 

EOU 

2 

0003 

SC'BJCL 

EOU 

z'< 

0004 

£  3ENPW 

EOU 

4 

00 1 E 

SSENTK 

EOU 

X  IE 

0033 

SODOMY 

EOU 

X  33 

00 1 4 

(2 OB  J I  Y 

EOU 

X  '  14 

0026 

QOBJEX 

EOU 

X  28  ' 

0004 

SOB  JD 

EOU 

4 

000 s 

S  SENR T 

EOU 

8 

00 1 F 

SSENUK. 

EOU 

X  IF 

000 o 

SSEG1X 

EOU 

8 

0000 

SSEMSX 

EOU 

12 

0020 

SSENTB 

EOU 

X  20 

0034 

Si. STL 

EOU 

x  ■  34  ■ 

00 1 C 

SOB JRS 

EOU 

X  1 C 

002E 

SSEGSL 

EOU 

X  ■  2F  - 

0008 

SOBUCX 

£l;'HJ 

8 

oooc 

SSEGl Y 

EOU 

12 

C>0 1 0 

SSEN’SY 

EOU 

X  1 0 

00 1  D 

S3ENW 

EOU 

X  •  1 D 

0006 

SSEGPO 

EOU 

6 

0024 

S  SEGNO 

EOU 

X  •  24  • 

00 1 0 

SSEG2X 

EOU 

X  1 0  " 

00 1  4 

SSENPB 

EOU 

X  14' 

00 1  4 

SSEG2Y 

EOU 

X  1 4 

00 1  8 

S SEN DR 

EOU 

X  18 

OOOl 

SOB-JCy 

EOU 

12 

00 1 0 

SOBJIX 

EOU 

X  1 0 

00 1  c 

SSENF' 

EOU 

X  1  c 

00 1 8 

SOB.JVE 

EOU 

X  1 8 

0020 

SOBUST 

EOU 

X  20 

002 A 

SOB-JEY 

EOU 

X  2ft' 

IE. 3  OR 

SC FNAR 

EOU 

4 

IE  8'.  Pi  O  7  83 

XHR 

R3,  F’3 

1E8ER  4  OOO 

STH 

RO,  CL  A' 

OSS4R 


25  '5  T  R I  NG'S  KA X 


RAGE  1 2 


ZERO  OBUF.C  T  NUflLbR 


( 

j 
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1ES2R 

4S40 

LH 

R4, OBUNUM 

1 E  R 

1  1  4SR 

PROCES 

ECU 

* 

1 E  '•/C'R 

400U 

sTh 

RO, S CNF LG 

1 EVAR 

1ESSR 

2421 

LIS 

R2,  1 

1  E:'LR 

24S1 

LIS 

R  3,  1 

i  ever 

C  SCO 

LH  I 

R5,  OBULST-eu. 

1EA  IP 

06F.C  R 

NX  TOLU 

ECO 

■» 

lEA'-R 

C  ASO 

AH  I 

R5, X ' 34 

1 E  A  <-  R 

00  24 

0  2  SO 

*  CHEO-. 

FUR  ENO  *Jh  UGJElT 
LO.*  Rx.  2  <  R5  > 

1EAAR 

OOC'2 

LHR 

RS,  R"S 

1EACR 

:■  _■*  L 

EPF'S 

24  12 

1EAER 

1EB2R 

4200 

0000 

NX  T  1 

NOP 

ECU 

■» 

1EB2R 

C  1  20 

EXLE 

R2,  nxTOE-J 

1EB6R 

1EA  2k 
v,£:2>_> 

LH 

R  SLNKLG 

lEBAR 

1  ESC  R 

4  3  20 

EEC 

3,  ENBSCN 

1EBER 

24EE  R 
4000 

STH 

RU<  SCN^LG 

1 E C  LR 

1ESSR 

0  2uD 

EFCR 

0,  Rl  3 

1EC4R 

4010 

Cunt  i 

STH 

R  1  ,  SC  NF L G 

L ‘ll 

'  i 

ill 

1 ESSR 
!•.  &  00 

LE 

RO, SC  E  TM 

1  EC  CR 

25  1  E  R 
6905 

CE 

RO,  X ' 20 '  <R5) 

IE  OUR 

0020 

42S0 

ETC 

■S,  NXT  1 

1ED4R 

1E&2R 

D2S5 

LE 

RS .  5  ( R5  ) 

1EOSR 

0005 

OS  £# 

LHR 

RS,  RS 

1EDAR 

2  *•  •; 

EPFS 

3<  V 

IE  OCR 

IE  EUR 

4200 

0000 

4005 

NOP 

*  INITIAI  IZE 
sth 

CURR  SEu  POS 
RO,  <3  ( R5  > 

1 E 1 4  R 

0006 

4lE0 

EAL 

Rl  4,  SETUP 

1EESR 

064  4  R 
0205 

STB 

RO,  COR  TO 

1EECR 

0005 

CUNT  21 

ECU 

•» 

1  EEC  R 

6  SO  5 

LF 

RO,  X  1 S  '  (  RT<  1 

1 EF  '.'R 

oo  i  s 

oL  00 

ME 

RO,  DEI.  TM 

1EF4R 

251  OR 

6000 

STE 

Ri.i  ,  l  URR  Ci 

LOAD  CURR  SCEN  TIME 


SET  UP  WHEN  OBJECT  STARTS  FOR  F  .VS 
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lEFSR 

252AR 

6000 

STE 

RO, oburh 

1EFCR 

162AR 

NXT2 

EQU 

■» 

1EFCR 

6820 

LF 

R8, OBJftO 

i  Four 

1 62  A  R 
6,805 

L£ 

R0. X  1C  ( R5 ) 

1F04R 

00 1 C 
2020 

CER 

R2<  RO 

1 F  O'-.R 

4220 

BTC 

2,  NXTsEU 

1FOAR 

20  C  6  R 
2302 

SER 

RO,  R2 

1 FOU  R 

r,  (_)!_' 

STE 

RO,  X  1C  ( R5 ) 

1 F 1  OR 

00 1  c 

L£ 

R  2,  X  2E  1 R5  ) 

1F14R 

00 2 € 
2C22 

MEft 

R2,  R2 

1 F 1  6ft 

6A70 

AF. 

R2,  Cl 

1F1AR 

OSSE  ft 
6020 

STE 

R2,  A 

1F1ER 

252E  R 
DO  CO 

STM 

ft 12, RE OS A V 

1 F  2  2  R 

15FC  ft 

0 1 C  0 

LM 

R 1 2 , FOft'SAV 

1 F  26ft' 

1 6 1  C  ft 

4 1 F  0 

BAI. 

15,  SORT 

1 F  2hR 

0000 F 
0004 

DC 

X  0004 

1F2CR 

252ER 

DC 

A 

1F2ER 

STE 

0,  B 

1FS2R 

25  22  ft 

ooco 

*  CONTINUE 
STM 

PROGRAM 

R12,  FORSAV 

IF  SCR 

16  ICR 

0 1 C  0 

LM 

R12, RFGSAV 

1FSAR 

1  5FC  R 

6820 

LF. 

R  ?.  CUftftD 

1  FSfcft 

252 A  ft 
6020 

DE 

R  2,  B 

1F42R 

2582ft 

6865 

LF 

R6, X- 2E ' ( R5 ) 

1F46R 

00 2 E 

6'?  60 

CE 

RC. MAXM 

1F4AR 

0864  R 

4  220 

BFC 

2,  NO  VERT 

1F4ER 

IF  ©OR 
6960 

CE 

R6, MINM 

1F52R 

026'SR 

4280 

BTC 

Si  MOVER T 

IF  56ft 

1 F  80R 
6820 

LE 

ft"?,  CURRD 

1F5AR 

252AR 

6805 

LE 

RO,  X  '  2A 

IF5ER 

00 2 A 
-.-CO  5 

SE 

RO,  X  14  1  ft. 5  > 

OO 1  4 

PACE  1  4 


COMP  OBJ  01  ST  WITH  RR'i  SEC  1ST 


A= i +n**2 


i 

I 

I 


R2=CoRP0 '  E; 
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*  CHECK  FOR 

MINOS  CONDI T 10 

1Fo2R 

28 1 9 

BFFS 

1. 9 

1F64R 

4200 

0000 

NOP 

1  F68R 

48E0 

0004 

LH 

Rll,  4 

1F6CR 

C6B0 

@000 

OH  I 

R 1 1 .  X  8000 

1 F  7  OR 

40  LO 

STH 

R1 1. 4 

0004 

*  NOT  MINUS 

CONDI T ION 

1F74R 

OA25 

oooc 

AF 

R2<  1  2  (  R5  > 

1F7SR 

6025 

STE 

R  ■'/  1 2  (  R5  > 

OOOC' 

1 F  7CR 

4  SOU 

EFC 

0,  OBJMAF' 

lFC'C’R 

*  NO  VERTIC 

AL  CALCULATION 

1  FSOR 

NO VERT  ECU 

■» 

1 F  8  OR 

6C  65- 
GO  1 0 

ME 

R6. X  10  (R5 ’ 

1  F  tf  4R 

6*45 

OOOC 

LE 

R4.  1 2 <  R5 ) 

1 F  68  R 

6L45 

00 1  4 

SE 

R4,  x  14  (R5  > 

1F8CR 

2A64 

AER 

R6.  R4 

1 FSER 

6C  65 
002E 

ME 

R6, X  2E  iRS » 

1  F-'2R 

6A65 

AE 

R6,  8  ( R5  > 

0002: 

1  FSoR 

6  Cl  60 
252ER 

OE 

R6.  A 

1F8AR 

6805 

0026 

LE 

RO. X  26  ( R5 ) 

1F9ER 

6L05 

00 1 0 

S  E 

ROi  X  10  ( P5 > 

1FA2R 

23 17 

EFFS 

1 ,  7 

1FA4R 

C8L0 

LH  I 

R1 1, 4 

0004 

1  FA  SR 

C'6E0 

0  HI 

R 1  1  ,  X  8000 

8000 

1FACR 

4  CEO 
0004 

STH 

F:  1 1 1  4 

1 F  LOR 

2A6  2 

AER 

R'6->  R  2 

1FE2R 

6065 

STE 

R6-<  8  (  R5  ) 

0008 

1FB6R 

6L65 

00 1 0 

SE 

R6>  X  10  ( R5  > 

IF  CAR 

6C65 

00 2 E 

ME 

R6. X -2F ' <R5> 

IF  BEK 

6A65 

00 1  4 

AE 

R6, X  14  ( R5 ) 

1FC2R 

6065 

STE 

R'6»  1  2  <  R  5 1 

OOOC 

*  OBJECT  MAF 

CAI.COLAT  ION- 

IFCc.R 

OB  Jf ’AF'  ECU 

* 
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1  1FC6R 

4  SCO 
0G4ER 

LH 

RS. MAFFLG 

!  1 F CAR 

i 

4580 
0250  F: 

CLH 

RS,  M.APWT 

j  1FCER 

i 

1 

4  2  SO 
20D4R 

BTC 

8, SENCAL 

'  1F02R 

6-205 

0008 

LE 

R0» S ( RS ) 

|  1  FD-jR 

i 

6  BOO 
022  A  R 

SE 

ROi SCXF 

|  IF  OAR 

42  1  0 
20D4R 

* 

BTC 

CONVERT  Tu 

1 . SENCAL 

BINARV 

1FOER 

4  l  EO 

2  2  SC  R 

BAL 

R14,  CNVBI 

1FE2R 

024AR 

DC 

XLOC 

1FE4R 

4820 
024 A  R 

LH 

RS, XLOC 

1FEXR 

4210 
2004  R 

* 

BTC 

CRT  1  CONS 

1 ,  SENCAL 

TAMTS 

1FECR 

C8B0 

02EAR 

LHI 

R 1 1 ,  CR T 1  DA 

1  FFoR 

4  5  St' 
0004 

CLH 

RS , RX 1 R 1 1 ) 

IFF4R 

i 

4220 

20D4R 

BTC 

2, SENCAL 

IFF  SR 

4  £:■-■•  B 
0002 

SH 

RS,  XRlRl 1 > 

IFFlk 

07SS 

XHR 

RS,  fix 

IFF  ER 

4  DSC: 
0006 

OH 

RS i  I NC X  <  R 1 1 

2O02R 

C  7  so 

00/ F 

XHI 

RS, X  7F 

2O06-R 

C4S0 

00 /F 

NHI 

RX ,  x  7F 

200AR 

02  S'.' 

024 A  R 

STB 

R'S,  XL  OC 

20OcR 

620 :« 
oooc 

LE 

RO,  1 2 ( R5  > 

201  /  R 

6000 

0  ?  i;AR 

SE 

ROi  SCvF 

20 1  <_-R 

4  2  1 0 
20D4R 

* 

BTC 

CONVERT  TO 

1 , SENC AL 

BINARY 

201  AL 

4  1  EO 
>2'-'C  R 

BAL 

R  1  4i  CNVBI 

201ER 

0  44CR 

DC 

YLOC 

202OR 

4 

0  i:4C  R 

LH 

RS, YLOC 

2024R 

4  l  o 
2u0m  F: 

BTC 

1 , SENCAL 

202  SR 

45 -L 

(.M.tl.lf 

CLH 

RS, RY  <R1 1 ) 

2<.*2'_  R 

4;  ■'.> 
2O0-t  R 

BTC 

2,  SENC  AL 
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TACTICAL  SITUATION  SIMULATION  PROGRAM 
*  Y  CAl  CULAT IONS 


2030R 

4B9B 

00 1 2 

SH 

R9>  YR  <  R 1 1  ) 

2034R 

07  Sc' 

XHR 

RS,  RS 

2036R 

40SB 

00 1 0 

OH 

RS. INCYlRl 1 > 

2  OSAR 

CSSO 

00 1  s 

LHI 

RS,  19 

20SER 

0BS9 

SHR 

RS,  R9 

2040R 

r  7 SO 

00 7 F 

XHI 

RS, X ' 7F 

2044R 

C4S0 

00 7f 

NHI 

RS,  X ' 7F 

2o4SR 

04  S5 

00  ss 

CL  B 

RS,  X  33" tR5> 

204CR 

4230 

20  6  E  R 

BTC 

3,  TRYX 

2050R 

03  AO 
034AR 

LB 

RIO,  XL  OC 

2054R 

0  3C  5 

00  32 

LB 

R12, X ' 32  (R5 

205SR 

OBAC 

SHR 

RIO,  R 1 2 

205AR 

L  '••AO 
000  3 

CHI 

RIO,  3 

205ER 

4220 
209  A  R 

BTC 

2, OUTLOC 

2062R 

i;  9  AO 
FPFD 

CHI 

RIO, -3 

2066R 

42S0 

209AR 

BTC 

S, OoTLOC 

2  OSAR 

4300 
2004  R 

*  TRY 

BFC 

X  CALC 

0,  SENCAl. 

ULATION 

20SER 

0390 
034 A  R 

TRYX 

LB 

R9, XLOC 

2072R 

0495 

0032 

CL  B 

R9,  X  32  ( RS  > 

20  7 SF^ 

42  30 
209A  R 

BTC 

3,  OUTLOC 

207 AR 

OS  AS 

LHR 

RIO,  RS 

207CR 

DSC  5 

00  33 

LB 

R 1 2,  X  '  33  tR5 

2  OS  OR 

OBAC 

SHR 

RIO,  R 1 2 

20S2R 

C9A0 
000 1 

CHI 

RIO,  1 

20S6R 

2oSsR 

2 1  2A 

4  200 
0000 

BTFS 

NOP 

2,  10 

20SC  R 

C9A0 

FFFF 

CHI 

RIO, -1 

2090R 

2092R 

2  1 S5 
4200 
0000 

BTFS 

NOP 

SC  5 

2'-O^R 

4  3».'0 
2004  R 

BFC 

0.  SEnCA' 

■»  OUTPUT  LOC 

A  T  I  ON 
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209AR 

OUTLOC 

ECU 

« 

209AR 

D285 

0033 

STB 

R8,  X  S3' < R5 ) 

209 ER 

D280 
035E  R 

STB 

R8»  MAF  BUF+2 

20A2R 

D380 
034 AR 

LB 

R8.  XL  OC¬ 

20A6R 

0285 

0032 

STB 

RS,  X • 32 " 1 R5 ) 

20AAR 

0280 
035  OR 

STB 

R8,  MAPBUF+ 1 

20AER 

0385 

0003 

LB 

R8» 3<R5 > 

20B2R 

0388 

20C 1 R 

LB 

R8,  OB.JTBL-  1  ( RS 

20B6R 

0280 

035FR 

STB 

R8, MAPBUF+3 

20BAR 

E 1 1 0 

0352R 

SVC 

1 ,  OB-JLOC 

20BER 

4200 
2004  R 

BFC 

0,  SEN  CAL 

20C2R 

2E3A 

2200 

OBUTBL 

DC 

X  '  2E3A  •'  ,  X  '  2200 

20CSR 

2C-20 

nx tseg 

•SER 

R2,  RO 

20CSR 

6020 

162AR 

STE 

R2 ,  UBuRi.i 

20C  C  R 

41E0 
0644  R 

BAl. 

R14, SETUP 

2OD0R 

4  300 

1EFCR 

BFC 

0.  NXT2 

20D4R 

SENCAI. 

ECU 

* 

20D4R 

C870 

1634F: 

LHI 

R7,  ACTSEN 

20D3R 

0788 

XHR 

R8,  R8 

20DAR 

4  £.90 

1 E8AR 

LH 

R9» SENSNO 

20DER 

2791 

S I S 

R9>  1 

20£oR 

C8A0 

0022 

LHI 

RlO, X ■ 22- 

20E4R 

0C8A 

KHR 

R8,  RlO 

20E6R 

088A 

LHR 

R8 1  RlO 

20ESR 

OA'"'  7 

AHR 

R9,  R7 

2  DEAR 

NX T SEN 

ECU 

■» 

20EAR 

03A7 

0002 

LB 

RIO,  2 < R 7  ) 

20EFR 

08  A  A 

LHR 

RIO,  RlO 

20F0R 

4  2  SO 
2206  R 

BTC 

3.  NXTvAl 

20F4R 

CUNT  7 

ECU 

* 

20F4R 

680  7 

OO  1 8 

LF. 

RO,  X  IS! '  ( R7  > 

2  OF  SR 

03A5 

000  s 

LB 

RIO, 3 1 R5 ) 

2 OF  CP 

C  5AO 

OOO 1 

Cl  HI 

RIO,  1 

2  1 00R 

21  S4 

BTFS 

4 

IS 


SAVE  REMAINING  DISTANCE 

SET  UP  NEW  OBJECT  CIST  FOE.  tf  (1 


IS  OBOfo.  T  F  ERSONNF.l 
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2102R 

6800 

03SAR 

LE 

R0»  C50 

2 1 06R 

2306 

BFFS 

0,  6 

2 1 08R 

CSAO 

0002 

CLHI 

RIO.  2 

21  OCR 

2 1 33 

BTFS 

3.  3 

2 1 OER 

6C00 
0376  R 

ME 

RO. C0P6 

2 1 1 2R 

6835 

0008 

LF 

RS. SIRS) 

2 1 1 6R 

60*87 

oooc 

SE 

RS.  1 2  ( R  7 ) 

21 1AR 

4  8  BO 

00 1 0 

LH 

R1 1 . X  10' 

21  1ER 

C4B0 

7FFF 

NHI 

RU.  X  ‘  7FFF 

2122R 

400*0 

00 1  0 

STH 

Rll. X  10 

2 1 26R 

2980 

CER 

RS*.  Ro 

2 1 2  SR 

4220 
2206  R 

BTC 

2. NXTVAL 

2 1 2CR 

68  A  5 
OOOC 

LF 

RIO. 12 (RS) 

2 1 30R 

6BA7 

00 1  (.* 

SE 

RIO,  1 6 < R 7  ) 

2 1  34R 

480*0 

00 1 4 

LH 

Rll, X- 14' 

2 1 38R 

C4B0 

7FFF 

NHI 

Rll, X- 7FFF 

2 1  SCR 

400*0 

00 1 4 

STH 

Rll, X- 14' 

2140R 

29A0 

CER 

R10. RO 

2142R 

4220 
2206  R 

*  SAVE 

BTC 

DETEC 

2, NXTVAL 

T 1 UN  RADIUS 

2146R 

6000 

2546R 

STE 

RO, DETRAD 

214AR 

40A0 
220E  R 

STH 

RIO, OBJTP 

214ER 

2C  88 

MFR 

RS,  RS 

2 1 SOR 

2CAA 

MER 

RIO,  RIO 

2 1 52R 

2  AS  A 

AER 

RS,  RIO 

2 1 54R 

6080 

24FER 

STE 

RS,  H 

21S8R 

DSA7 

0003 

LB 

R 1 0 , 3(R7  > 

2 1  SC  R 

OSAA 

LHR 

RIO,  RlO 

215ER 

2338 

BFFS 

«•  1  w' 

2 1 60R 

4010 

03S4R 

*  SET 

STH 

UP  CAI 

R 1  *  CL ASF G 

CULATION 

2164R 

CUN  T9 

ECU 

* 

2164R 

DOCO 

1 5FC  R 

S  T  f '\ 

fil  2#  R£G‘£*AV 

2 1 6  SR 

O'  1 C  0 

1 6 1  C  F 

LM 

f<  1  2  /  FuR  2  V 

RAISE  1 9 


IS  OBJECT  WHEEL 


ABSOLUTE  VAL  OF  FP  RS 


107 


T AC  T  I C At  ■SITUATION  SIMULATION  PROGRAM 


2 1 6CR 

41F0 

1F2SR 

EAL 

15. SORT 

2 1  7  OR 

0004 

DC 

X ' 0004 ' 

21  72R 

24FEP 

DC 

W 

2174P 

6000 
254 A  R 

STE 

0.  SENOEO 

2178R 

DOCO 

1 6 1 CR 

STM 

ft 12,  FORSAV 

217CR 

D 1  CO 
15FCP 

4 

LM 

CHECK.  SEN'S 

R 1 2 ,  RE OS A V 

OR  TO  OEOECT  0  I  S  TANCE 

2 1  SOP 

6860 

2546P 

LE 

R6, DETPAD 

2 1 S4P 

6 '■’60 
254AR 

CE 

R6. SENOEO 

2 1 SSR 

4  2  SO 
2206ft 

ETC 

8,  NXTVAL 

2 1  SCR 

6800 

OSS'tP 

4 

LF  RO/Cl 

C  HE7  O  FRO£>AFi  I L  I  T  Y  T HR'r  i'HUL,  D 

2 1  SOP 

6’-'O0 

0  i"-V4  R 

CE 

R'.*.  F'POATE 

2 1  '-''4R 

4  2  SO 

2  >06'  P 

BTC 

S,  NXTVAL 

2  1  SSR 

oo  i  4 

LF. 

P  Ox  14  <  P? j 

2 1  -•■C  P 

2A2o 

AFP 

P  i.  fto 

2 1  -'ER 

602  7 

Oo  1  4 

4 

s  re 

CHECK  T  VF’E 

P 2,  X  14  (ft?/ 

2  1  A2p: 

4  2  AO 

0 384  p 

LH 

RIO. Cl  ASF 0 

2  1  Ac-R 

4  2  20 
2206K 

EEC 

2.  NXTVAL 

2  l  AAR 

4000 
(.» 2S4ft 

STH 

PO,  CLASFG 

21AER 

C>  7  AA 

XHR 

P 1 0.  P  l  o 

2  l  C  '.iR 

4  2  C'O 
OSS  2ft 

LH 

Rll,  II 

21E4R 

4C  AO 

O  288ft 

MH 

RIO.  CSS'S' 

2  1  £■':  R 

(.  4C:0 
7FFF 

N  HI 

PI  1,  V  7FFF 

2  1  SC  R 

40f*  * 

0  2-S2P 

STH 

P 1  1  ,  J  I 

2  1 C  Oft 

45EO 

O  2.  R 

CLH 

Rll,  C’A  T  £ 

21C4R 
2  1  Cc-ft 

2  1  2  A 

4  2oO 
t.U.U.h.t 

BITS 

NOR 

2.  lO 

2 1  CAP 

C  SAC> 

U<.»  1  f: 

LH  I 

RIO,  X  IE 

2 ic'Eft 

4  A  AC* 

2/1  ^ 

AH 

RIOOBUTF  SET  COP 

2 1  CL  P 

OAA  *’ 

AHP 

R  1  >_>.  R  7 

2  1  Ci*! P 

*♦  '•  > 

EEC 

o.  STOP EC 

PAGE  20 


r IFKATION 
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21FCR 

2 1 D8R 

43BO 
220E  R 

FAL8EC 

LH 

Rl  1 . OBJTP 

2 1  DCF: 

2  7  £  i 

SIS 

Rl  1.  1 

21DER 

07AA 

XHR 

R 1  Oj  R 1 0 

2 1 EOR 

4CA0 

001  SR 

KH 

RIO, LU5 

21E4R 

48  AO 
0382ft 

LH 

RIO,  I  I 

21E8R 

C4A0 

0002 

NHI 

RIO,  2 

2 1  EC  R 

90  A 1 

SRLS 

RIO,  1 

21EER 

OAAB 

AHR 

RIO, Rl  1 

2  IFOR 

03CA 

22 1 0  R 

LB 

R12, FALTBL(RIO)  FETCH  FALSE  CLASSIFICATION 

21F4R 

C8A0 

00  IB 

LHI 

RIO,  X  IB 

21F8R 

OAAC 

AHR 

RIO,  Rl  2 

21  FAR 

OAA  7 

AHR 

R 1 0 ,  R  7 

21  FOR 

03 3 A 
0000 

ST OREL 

LB 

R3 ,  0  <  R 1  C> ) 

2200R 

2631 

AIS 

R  3,  1 

2202R 

023 A 
0000 

STB 

R3>  Ci  <  R 1 0  >  STORE  NFW  COUNT 

22O0R 

c  1 7<;> 

20t  AR 

NX  T  VAL 

BxLE 

R7,  NXTSEN 

220AR 

4300 

1EB2R 

BFC 

0,  MXT 1 

220ER 

OBJ  TP 

OS 

2  OBJECT  TYPE 

22 1  Oft 

0203 

0 1 02 
0102 

FALTER 

DC 

X ' 203  ,  X  -  102  ,  X  102' 

221 6R 

CNVFP 

ECU 

•» 

2216R 

0060 
2284  R 

STM 

R6. subsav 

221 AR 

2467 

L  I S 

R6,  7 

22  ICR 

488 E 
oooo 

LH 

R8, 0(Rl4 i 

2220R 

4888 

LH 

R8,  C>  ( R8 ) 

0000 

2224ft 

48 9E 
0002 

LH 

R9,  2  <  ft  1  4  1 

2228ft 

489'-' 

LH 

R9,  0  (  R9  ) 

0000 

*  SE  T 

UP 

222C  R 

C  430 

0  OFF 

NHI 

R8, X  Fh 

2230R 

07AA 

XHR 

R 1 0 ,  R 1 0 

22  32R 

0  7BB 

XHR 

Rl 1, Rl  1 

*  NEXT 

TRY 

2234R 

08C  8 

NX T TRY 

LHR 

R'l  2,  R8 

22  36ft 

2  761 

8 1 S 

Rfr,  1 

22  3SR 

4  2  20 
2262R 

BFC 

3,  ERROR 

2  2  3C  ft 

•or  4 

SRLS 

R  1  2  ■  4 

22  jtK 

1.1.3c  r 

LHR 

Rl  2,  R 1  2 
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2240R 

4230 

BTC 

3, ORFXIT 

2244R 

224CR 

EBSO 

Rl.L 

RS,  4 

224 SR 

0004 

4300 

BFC 

0.  NXT TRY 

224CR 

224CR 

223 4 R 

C660 

*  OR  EXIT  PATH 

ORE  X I T  ECU  * 

OHI  R6.  X "  40  ■' 

2250R 

0040 

9466 

EXBR 

R6.  R6 

2252R 

06A6 

OHR 

RIO.  R6 

2254R 

06  AS 

OHR 

RIO. RS 

225oR 

06B9 

OHR 

Rll. R9 

225SR 

40A0 

STH 

RIO. X- 10 

225CR 

00 10 

40  BO 

STH 

Rll,  X '  12 

2200R 

00 1 2 

D 1 60 

LM 

R6, SUBSAV 

2264E 

2384  R 
430E 

BFC 

0, 4<R14) 

0004 

*  ERROR  ROUTINE 

2 2 6 SR  £  J  20  ERROR  SVC  2> CERE 

29.70R 

226CR  4200  BFC  0> EUJ1 

24F2R 

22 7 OR  0007  CERR  DC  7, 16, C' CONVERSION  ERROR 

oo  i  <:> 

434F 

4E56 

4502 

5349 

4E4E 

2045 


4F52 


22S4R 
229C  R 
229 CR 

D060 

SUBSAV  PS 
CNVB1  EOU 

STM 

24 

■» 

R6, SUB2S 

22A0R 

2392R 

0700 

XHR 

RO.  RO 

22A2R 

07*1  C 

XHR 

R12. Rl2 

22A4R 

D3A0 

LB 

RIO,  O 

22ASR 

0000 
25D 1 

LCS 

R 1 3 .  1 

22  AAR 

C4A0 

NHI 

RIO. X  F 

22AER 

OOOR 

40  AO 

STH 

RIO,  EXF 

22B2R 

2890  R 
PS  BO 

LB 

Rll,  1 

22B6R 

OOO  l 

T'm 

SKLS 

R 1  1 1  4 

22B8R 

4  1  r  *.* 

*  FAC  TOR  1 
BAL 

R  1 5,  CAL> 

2  :-:5'  R 
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TACTICAL  •; 
;BCR  07 AA 
EBER  4CA0 
23SER 
EC2R  OACB 
>C4R  61 DO 
2390  ft 
1C 'SR  4  330 
234CR 
?CCR  03  BO 
000 1 
2 DOR  C4B0 
OOOF 

204R  4 1 FO 
235C  ft 
2 OCR  0 7  AA 
2D Aft  4CA0 
23  3  E  ft 
2  Bfc  ft  0(1'-  B 
2E0R  6 1  DO 
239'.*  ft 
22E4R  4330 
234 CR 

22E'3ft  D 300 
0002 
22ECR  90  B  4 

22EEF  41F0 
235CR 
22F2R  07 AA 
22F4R  4CA0 
23 3 E  R 
22F3R  OACB 
22'FAR  61  DO 
2  390  R 
22FER  4330 
234C  R 
2302R  D3B0 
0002 
230 6 R  C4B0 
OOOF 

230AR  41 FO 
2  35C  R 
230ER  07AA 
2:31  OR  4CA0 
233ER 
2314ft  OACB 
2316ft  61  DO 
2390ft 

231  Aft  4330 
234  CR 
231  Eft  D3B0 
OOO  3 
2322ft  '"'OB 4 


;  I TOA T I ON  3 1 MOL AT I ON  PROOKhM 
XHR  RIO. RIO 
ptH  RIO.  FACTOR 


ahr  Rli.RH 
AHM  R 13. EXP 


BFC 

3.  EXITS'- 

LB 

ftl  1.  1 

NHI 

R 1 1 .  X  '  F 

FACTOR  2 
BAL 

ftl 5,  CAl  FA 

XHR 

MH 

RIO. RIO 
ft  10. FACTOR 

AH  R 
AHM 

ft  12,  RU 

R 1 3 . EXP 

BFC 

3, EXIT  55 

LB 

Rl  1 , 2 

SRI  S 

R 1 1 . 4 

FACTOR  3 
BAL 

Rl 5, CAL^A 

XHR 

MH 

RIO.  RIO 

RIO. FACTOft 

AHR 

AHM 

ft  12,  Rl  1 

R 1 3 , EXP 

BFC 

3.  EXIT55 

LB 

R 1  1 , 2 

NHI 

R 1 1 ,  X  F 

FACTOR  4 
BAL 

R 1 5. CALFA 

XHR 

MH 

RIO,  R 1 0 

RIO. FACTOR 

AHR 

AHM 

Rl 2,  Rl  1 

Rl  3,  EXP 

BFC 

3,  EXIT  55 

LB 

Rl  1. 3 

3RL 

3  R  1  1 . 4 

FACTOft 

111 

K>  tv  tv  tv  tv  tv  tv  tv  tv  tv  tv  tv 


PAGE 


TACTICAI  - 

SITUATION  SIMULATION  PROGRAM 

2224R 

4  IPO 

I5AL 

RlSi CALFA 

2328R 

265'-  R 
07AA 

XHR 

rio,  RiO 

222  AR 

4CA0 

MH 

RlOi FACTOR 

222  ER 

228F  R 
OACB 

AHR 

R 1 2 ,  R 1 1 

2330R 

6 1  do 

AHf'l 

R 1 3 « EXP 

2224  R 

2290R 

4220 

BFC 

2.  EX  I  TSS 

2  iocK 

234 CR 
02  BO 

LB 

R 1  1 . 2 

222CR 

0002: 

C4B0 

NHI 

R 1  1 ,  X  F 

2240R 

OOOr 

41F0 

BAL 

RlS. CALFA 

2  ;-44R 

225C  R 

0  7  Am 

XHR 

R 1 0/  R 1 0 

2346R 

4C  AO 

MH 

R 1 0 1 F  AC  T  OR 

2  24AR 

2  6  &  h  R 
OACB 

AHR 

R12.RU 

224  CR 

*  EXIT 

E  X  I TSS 

S  UBF'RO  GRAM 

ECU  * 

224  GR 

48  ft 

LH 

R 1 1 . 0 1 R 1  4  ) 

22SOR 

0000 

40CB 

STH 

R 1  2.  0  <  R 1  1  > 

2  35  uri 

0000 

DltO 

LM 

R<3»  SUB  28 

2258  R 

2-592R 

430t 

BFC 

0.  2  (  Rl  4  1 

2  2  SCR 

000 2 

■»  CALCULATE 
CAlFA  ECU 

FACTOR 

# 

22SCR 

241  1 

LIS 

Rl,  1 

2S5ER 

4010 

STH 

R 1 . F AC  T OR 

2  262k 

228F  R 
488'.') 

LH 

R 8.  EXP 

2264  R 

2890  R 
2781 

SIS 

R8,  1 

2268R 

088F 

BFCR 

3.  RlS 

286AR 

C8  70 

LH  I 

R7,  16 

2  26ER 

00 1 0 

2  7  &  1 

SIS 

RS,  1 

2270R 

28815 

BFFS 

3.  1  1 

2272R 

2276R 

4200 

0000 

NE  X  T 1 6 

NOP 

EC'U 

* 

2276R 

0/66 

XHR 

R6»  R6 

227SR 

4Cc') 

MH 

R6. SIXTNN 

237CR 

238CR 

2781 

SIS 

R8i  1 

2  27ER 

BFFS 

2'  i  -■ 

2230R 

2205 

BFBS 

0.  5 

2332R 

2  R 

4200 

00  vO 

MF  x  T  1  7 

WOP 

£0U 

* 

2  28/-R 

40/0 

STH 

R7,  FAC  1  Or. 
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2SSAR  OS OF 

BFCR 

0-  R 1 5 

S I X  T NN 

DC 

16 

2z>  oKK 

FAST  OR 

DS¬ 

2 

2  '5  9  Or. 

EXP 

D'S 

2 

2*59  2  R 

SUP2S 

DS 

24 

00  OB 

WORK  1 

EGO 

1  1 

00  oc 

WORK 

EOU 

12 

25AAR 

ADDLST 

EGO 

■* 

25AAR  DOOO 

STM 

RO, REOcAV 

12FC  R 

2  5  AE. K  D515 

LB 

WORK, OtRS 

0000 

2SB2R  40C0 

STH 

WURKi UJ 

2484  R 

*  LOAD 

ID  VAC 

UE  IN  HFX 

2SB6R  CISC'S 

LB 

WORK.,  1  (RS 

000 1 

22BAR  41 AO 

DAL 

RIO,  INDEX 

24SAR 

2SDER  OSS'S 

LB 

R8,  2  (  R  2  ) 

000  5 

LHR 

RS.  RS 

2SC4R  2 1  26 
2SC6R  4200 

B  T  F  S 
NOF' 

£• 

0000 

2SCAR  07SS 

XHR 

R5;  Ry 

2'SCCR  4  200 

BFC 

0 1  AODflSO 

2SFCR 

«  CHE  Cl- 

.  FOR  DATA  TYPE 

22D0R  D28'3 

LB 

R8,  X  IE  (1 

oo  1 E 

22D4R  0888 

LHR 

R8,  RS 

22D6R  2224 

BFFS 

•2,  4 

2 '2D SR  2488 

LIS 

R8,  2 

2-2DAR  4  200 

BFC 

0,  EEND 

2SFSR 

2SDER  0288 

LB 

RS,  X  ID  < 

00 1  D 

2  2E2R  OSSS 

LHR 

RS,  RS 

2  2E4R  2 8  28 

BFFS 

Z'  i  Z' 

2SE6R  2482 

LIS 

RS,  2 

2'SESR  2'20'S 

BFFS 

0,  8 

2SEAR  0282 

LB 

RS, X  1C  ( 

00 1  c 

2 SEER  0888 

LHR 

RS,  RS 

2 SFOF:  4  2  2  2 

BFFS 

.* 1 

22F2R  2481 

LIS 

RS,  1 

2SF4R  2202 

BFFS 

0,  2 

2SF6R  0788 

XHR 

RS,  RS 

28F8R 

EEND 

EGO 

* 

2  3FSR  CA8o 

AH  I 

RS,  22 

00  74 

2  3FCR  C  C 

ADDfTSG 

£  x  BR 

WORK,  WORI 

2  2FER  Oslo 

UHR 

WORI  ,  F  6 

2400R  1  •:  2 

9LL9 

WORi  ,  2 
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2402R 

40C0 

24S/-.R 

STH 

WORK. DATA 

SAVE  DATA 

240frR 

4S  90 

24  7CR 

LH 

R9,  TIME 

2  4  OAR 

9SS9 

LDR 

RS  i  R9 

2  4  OCR 

C490 

OF  00 

NHI 

R9« X  FOO 

241  OR 

9194 

SLLS 

R9,  4 

2412R 

C4S0 

OOOF 

NH I 

RS.  X  F 

241  6R 

EX  DR 

RS.  RS 

24 1  SR 

06  v;~; 

OHR 

R9,  RS 

1ST  BvTE  R9  HAS 

24 1 AR 

D5S0 

24&0R 

LD 

RS, TIME +4 

241  EE 

C4S0 

OOOf 

NHI 

RS,  X  ■  F 

2422R 

06*':£: 

OHR 

R9,  RS 

LS  DIT  MIN  SET 

2424R 

d  dso 

24  7FR 

LD 

RS,  TIMERS 

242SE 

L  4  SO 

OOOF 

NH  I 

RS,  X  F 

242C  R 

9 1  S4 

SLI  s 

RS,  4 

242EE 

Ot'Sj' 

OHR 

R9 ,  RS 

MS  DIT  MIN  SET 

24  SOF: 

40  :/._i 

24SSF: 

STH 

R9,  TIMF1 

SAVE  MS  BITS  OF 

24  24 R 

4S9o 

24S2R 

LH 

R9,  TI  ME +<6 

24SSR 

y  66’*' 

LDR 

RS,  R9 

24  2AR 

c  4 

OFOO 

NHI 

R9,  X  FOO 

24  2ER 

••V  i  94 

SLLS 

R9,  4 

2440R 

C4SO 

OOOF 

NHI 

RS,  X  '  F 

2 4  4  4  F' 

94SS 

EX  DR 

RS,  RS 

2446 R 

06-"'S 

UHRT 

R9,  RS 

244S  R 

4  :  70 

24S4R 

LH 

R  7 ,  LU 

GET  LU 

244CE 

48  SO 

24S6R 

LH 

RS, DATA 

GET  DATA 

2450R 

4  SCO 

24SSR 

LH 

WORE.,  TIMFI 

GFT  TIME1 

2454R 

t.f.7  0 

oooo  f 

ADL 

R7,  INFO 

24f.SE: 

65S0 

2456R 

ADL 

RS,,  INFO 

24  Ol  R 

6  SC  0 

24SAE 

ADL 

WORK,  INFO 

2  4  6.  OR: 

A.S  -'0 

245ER 

ADL 

R 9,  INFO 

ADD  SECOO 

24t4R 

241  1 

LIS 

Rl,  1 

*  SET  SENSOR  FLAG 


24tfcR  DC  I  S  STD  R1.2(RS) 

0002 

246  AR  Dl  00  L M  Ro,  REUSAV 

1  SFC  K 

24.RE  i:  LE  RO,  4tRS> 
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2472R 

0004 

6003 

STE 

R0»  SUftS--) 

2476ft 

0003 

030D 

BFCR 

0.  ftl  3 

24  7S;R 

0008 

ROT I ME 

DC 

8. TIME 

247CR 

24  7CR 

TIME 

DS 

8 

24b4R 

LU 

DS 

2 

2  4  S  6ft 

DATA 

DS 

2 

2  4  So  ft 

T  I  ME  1 

DS 

2 

24SAR 

INDEX 

EG  u 

* 

24SAR 

27Cl 

S  I  s 

WORK. 1  ID-1 

2  4  SCR 

C3CC 

LHI 

WORK. CNVT AB ( WORK ) 

2 49 OR 

2496ft 

D  SCC 

LB 

WORK.  OUlOfiL)  FETCH  INDEX 

24  94  ft 

0000 
030 A 

BFCR 

0,  ftl 0 

2496R 

CNVTAB 

ECU 

* 

2496ft 

1516 

DC 

X  151 6 • 

249SR 

1  7  1  9 

DC 

X  1719- 

24 9 Aft 

1  A1B 

DC 

X  1 A 1  B 

249CR 

10  IE 

DC 

X  1D1E ' 

24  9E  ft 

1 FFF 

DC 

X  1FFF 

24A0R 

2526 

DC 

X ' 2526 ■ 

24A2R 

2729 

DC 

X  2  7  29 

24A4R 

2 A  SB 

DC 

X ' 2A7B 

2  4  Ac  P 

202E 

DC 

X  -  202E  ■ 

24ASR 

2FFF 

DC 

X" 2FFF 

24AAR 

■S5S6 

DC 

X  0506 • 

2  4  AC  ft 

37  39 

DC 

X  0709 

24AER 

3A3B 

DC 

X  3A3B 

2  4  BOR 

303£ 

DC 

X  - 3D0E • 

2  40  2  ft 

3FFF 

DC 

X  3FFF 

24B4R 

0506 

DC 

X  '  506 

24B6R 

0709 

DC 

X  -  709 

24B8R 

OAOB 

DC 

X  - AOB - 

24BAR 

ODOE 

DC 

X  ■  DOE 

24  BCR 

0  FFF 

DC 

X  -  FFF 

24BER 

1112 

DC 

X - 1 1 12" 

24C0R 

1 32 1 

DC 

X  1 32 1 

24C2R 

22X3 

DC 

X "  2270 

24C4R 

3 1 32 

DC 

X "3102 ' 

24C6R 

33FF 

DC 

X  - 33FF  ’ 

24CSR 

141S 

DC 

X  •  1  4 1 8 

24  CAR 

1C24 

DC 

X  1C  24 

2  4  OCR 

2  *3  2  C 

DC 

X " 2S2C 

24CER 

04  00 

DC 

X  3438 " 

24  DOR 

3CFF 

DC 

X -3CFF 

24D2R 

0102 

DC 

X  1 02 

24D4R 

0304 

DC 

X "  304 

2406ft 

030C 

DC 

X  '  SOC  ■ 

2400ft 

1  020 

DC 

X  1020 

24DAR 

0OFF 

DC 

X ' 30FF 

24  DC  ft 

0000 

DC 

0 

,'40fcR 

OOO  7 

ENSCEN 

DC 

7.  12- C  END  SCENARIO’ 

OOOC 

115 


TAC  TICAi.  S I  T  UA  T  I  ON  '5 1  HULA  T  I  ON  PROGRAM 
454E 
4420 
5342 
454E 
4 1  52 
494F 


24EER 

£  1  20 

ENnsCN 

SVC 

2, ENSCEN 

24F2R 

24  OE  ft 

E0.J1 

ECU 

■* 

24F2R 

D 1  00 

LM 

RO> FuRSAV 

24Foft 

24Foft 

1  6  1 C  ft 

4 1 FO 

EXTft'N 

EAL 

.  V 

15.  .  V 

24FAR 

0000  F 

DEL  TIM 

DS 

■y 

24FL  ft 

SUE  1 I M 

DS 

y 

24FER 

W 

DS 

4 

2502k 

X 

DS 

4 

2506ft' 

Y 

DS 

4 

250AR 

INIT3X 

DS 

4 

25oER 

INI TSY 

DS 

4 

2512R 

CUftftX 

DS 

4 

25 1  UR 

CURRY 

DS 

4 

251  AR 

DELTH 

DS 

4 

251 EF: 

SCETH 

DS 

4 

2522ft: 

ENDX 

DS 

4 

2526  ft 

ENDY 

DS 

4 

2 52 Aft: 

CUft.'ftD 

DS 

4 

252ER 

A 

DS 

4 

2532R 

B 

DS 

4 

2536ft 

c 

DS 

4 

253 Aft: 

D 

DS 

4 

253ER 

3EN3X 

DS 

4 

2542ft 

3EN3Y 

DS 

4 

2546ft 

DETRAD 

DS 

4 

2 5 4 Aft 

SENOlD 

D'S 

4 

254ER 

ACT  ft' ft  13 

DS 

4 

2552ft 

LURftH 

DS 

4 

2556ft 

42  73 

SC2 

DC 

X ■ 4273" . X " 

255AR 

0000 

END 
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